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Summary 
This report presents results from soil and landform mapping at a scale of  1:150,000 in the 
Katanning area of  Western Australia. It is accompanied by two soil-landscape maps covering 
1.45 million hectares in the Kojonup and Darkan area (map 1) and the Katanning and 
Dumbleyung area (map 2). Most of  the Katanning survey occurs within the Blackwood River 
catchment but also covers the upper catchments of  the Pallinup, Frankland-Gordon and Tone- 
Warren Rivers. The Katanning survey falls within the Narrogin and Katanning advisory 
districts for Agriculture Western Australia. 
Twenty one soil-landscape systems have been identified and are represented on the 
accompanying maps. Most of  these systems have been further subdivided into subsystems. 
The main soils, landforins, geology, land use and native vegetation are described for each 
system. Within each subsystem, the proportion of  main soil series is indicated. 
One hundred and forty soil series were identified in the survey. Thirty-eight are described in 
detail including a representative soil profile plus chemical and physical analyses from this 
profile if  available. The main land management characteristics and native vegetation are 
described. Seventy-three related soil series are also described briefly. Twenty-three minor 
soil series and six related series that occupy small areas are described in less detail without 
representative profiles. 
The report discusses the main properties and land degradation hazards associated with the 
main soils identified in the survey. This is designed to give a broad overview of  the capability 
o f  the soils. For specific land capability assessment it is recommended that Agriculture 
Western Australia s Map Unit Database be consulted for latest assessments of  land qualities 
and land capabilities for specific land uses. 
Infoiniation on land use history, geology and physiology, climate, native vegetation and 
previous soil surveys is included. These sections provide additional background material 
about the land resources within the survey area. 
This land resource information has been collected to help improve decisions made by planners, 
researchers and land managers. The information can be used from regional and catchment 
scales or down to farm level. By improving knowledge o f  our land resources, more sustainable 
land uses can be developed within the Katanning region. 
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Introduction 
The objectives of the Katanning survey were: 
• to provide a mapped inventory of  soils and landfoims at a regional scale (1:150,000) for 
the upper Blackwood catchment including the shires of Broomehill, Dumbleyung, 
Katanning, Kojonup, Wagin, West Arthur and Woodanilling; 
• to collate and disseminate infoimation on the nature and extent of soils in the survey area 
for research and land management purposes; 
• to provide soils inforniation and assist in soil mapping workshops for landcare groups 
working on farm and catchment planning, thereby providing information to farmers on the 
variability and properties of  soils and the different management strategies for different soil 
types; and 
• to contribute to the development of  more sustainable land uses within the Katanning 
region. 
The survey was undertaken by Agriculture Western Australia and was funded by the 
Commonwealth and Western Australian Governments under the National Soil Conservation 
and National Landcare Programs. It is part of  an ongoing program to map the land resources 
o f  the agricultural regions of Western Australia. 
Prior to the Katanning survey, the only infonnation on soils and landforms was available in 
the Atlas o f  Australian Soils (Northcote et al. 1967) at a scale of 1:2,000,000, and some 
detailed soils mapping done in the late 1940s by soil scientists from the Council for Scientific 
and Industrial Research (CSIR) on properties in the Kojonup area prior to closer settlement. 
Consequently, the lack of soil information has hindered communication about the soils and 
their management requirements and has led to vegetation types being used as a surrogate for 
soil infoimation. In recognition of this, the native vegetation has been described for each of the 
major soils and is used, with the soils and landfornis, in the subdivision o f  the area into soil- 
landscape mapping units. 
Other published resource information is available for the area at a scale of  1:250,000 on 
original vegetation by Smith (1974) and Beard (1980) and on geology by Wilde and Walker 
(1982) and Chin and Brakel (1986). Comprehensive local histories are available for the shires 
o f  Katanning (Bignell 1981), Kojonup (Bignell 1971), Gnowangerup (Bignell 1977), Narrogin 
(Pustkuchen 1981), Wagin (Pederick 1979), West Arthur (Bird 1990) and Woodanilling (Bird 
1986). Climatic data is available from the Bureau of Meteorology and was sourced for this 
report from the Australian Rainman program (Clewett et al. 1994). 
A t  regional level, the infounation in this report can be used for land use and land management 
planning, and in the development of  conservation policies and strategies to overcome land 
degradation. It can also be used for planning and targeting research funding and to help 
communicate research results. 
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Location 
The Katanning survey covers 1.45 million hectares in the Great Southern region of  Western 
Australia. Its location is shown in Figure 1. Most of the Katanning survey falls within the 
Blackwood River catchment area. It also covers small areas in the upper catchments o f  the 
southern flowing Tone-Warren, Gordon-Frankland and Pallinup Rivers. 
The Katanning survey covers the towns o f  Darkan, Kojonup, Wagin, Dumbleyung, 
Woodanilling, Katanning and Broomehill. The towns of Boyup Brook, Narrogin, Williams, 
and Gnowangerup just lie outside its boundary. The Albany and Great Southern Highways 
and the Great Southern Railway all pass through the Katanning survey. 
Two map sheets cover the survey area: Sheet 1 (Darkan-Kojonup) in the west and Sheet 2 
(Katanning-Dumbleyung) in the east. The location of  these map sheets is shown on Figure 1. 
The Katanning survey corresponds to six 1:100,000 sheets from the national topographic map 
series: Dinninup (2230); Darkan (2231); Kojonup (2330); Wagin (2231); Katanning (2430) 
and Dumbleyung (2431). 
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Figure 1. Location o f  the Katanning survey in relation to the rest o f  Western Australia 
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Figure 1 also shows the local government areas covered by the survey. These are: 
• all land within the shires of  Broomehill, Katanning, Wagin and Woodanilling; 
• north-eastern Boyup Brook Shire to the east of  Boyup Brook; 
• two-thirds of  the Kojonup Shire south to Jingalup; 
• most of  the West Arthur Shire west to Bowelling; 
• southern parts of  the Narrogin Shire including the settlement of  Highbury; 
• half of the Dumbleyung Shire to just east of Moulyinning; 
• Gnowangerup Shire north-west of  Gnowangerup; and 
• small areas in the shires o f  Kent, Kuhn, Tambellup, Wickepin and Williams. 
To the west and north-west o f  the survey area, land resource surveys are published for the 
Murray catchment (McArthur et at. 1977) and Wellington-Blackwood (Tille 1996). Other 
surveys in progress are the Corrigin land resource survey to the north, Nyabing-Kukerin to the 
east and the Tonebridge-Frankland and Tambellup-Borden land resource surveys to the south. 
The big ram is a prominent landmark in Wagin, reflecting the importance o f  the sheep industry 
in the area 
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How to use this report 
The report and accompanying map have two main functions: 
• to identify the soil or a soil property at a point or area of  interest 
• to show the distribution of  soils, soil properties or land qualities. 
To identify the soil or a soil property at a point or area o f  interest: 
I. Locate the point or area of interest on the map. 
2. From the map, identify the map symbol and note its colour (e.g. Cal). 
3. Go to the map legend and locate the map symbol. The map units are arranged by system 
and the map unit colour is useful to identify the system. 
4. The map legend provides: 
i) the full map unit name (e.g. Carrolup 1) 
ii) a brief landscape description 
iii) list of  the main W A  soil groups within the map unit. 
5. Using the report, turn to the relevant map unit. These are listed alphabetically by system 
(e.g. Carrolup 1 or Cal  will be under the Carrolup System). A table presenting 
information on each subsystem is included for each system. A brief description o f  the 
landform for each map unit is included. Several soils are usually present, each occupying 
different proportions of  the unit. I f  soils are located in a particular landform in the map 
unit, this will be indicated on a cross-section diagram. 
6. For more detailed soils information, refer to the soil series section. Soil series are arranged 
alphabetically and information is presented under headings including definition, related 
soil series, characteristic soil properties, land management characteristics and associated 
native vegetation. A representative profile description is included and physical and 
chemical laboratory analysis i f  available. This section may also refer to reference profiles 
from earlier surveys which may include additional chemical and physical analyses. Minor 
soils occupying less than 0.5% of  the survey area are listed separately. 
To show the distribution of  a soil type, soil property or land quality: 
1. Use Appendix 1 on page 229 to identify which W A  soil group and/or soil series you are 
interested in. This also indicates the map units in which the soil series occurs and 
whether it is greater or less than 5% of  the area. 
2. Now locate the relevant map units on the maps using the colour code to initially locate 
the system. 
3. To locate soils with a particular property you will need to determine which soil series 
have that property, e.g. hardsetting surface. From Appendix 1 locate map units which 
contain these soil series. 
4. I f  you are interested in a land quality such as wind erosion risk or water repellence refer 
to the relevant quality under the Land Use Interpretation section. 
For specific land capability assessment, it is recommended that Agriculture Western 
Australia s Map Unit Database be  consulted for the latest assessments. 
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History of land use 
Captain Thomas Bannister first explored the local area on a route from King George Sound 
(Albany) to the Swan River Colony (Perth) between 1829 and 1831. In 1837, surveyor 
Alfred Hillman led a party to establish an overland route between King George Sound and the 
Swan River. They found a freshwater spring at the present site of  Kojonup and were 
favourably impressed by the surrounding country. This led to the establishment of a military 
outpost at Kojonup in late 1837. 
In the late 1830s some settlement occurred around Kojonup and along the Beaufort River. In 
1840 the first sale of land was held in Kojonup. By 1842 6,000 acres had been sold. Sales 
slowed because of  sheep deaths which were eventually linked to poison bushes in the area. 
Pioneers included Elijah Quartermaine who settled at Yowangup, closer to Katanning, to avoid 
problems with poison. 
During the 1840s, sandalwood cutters began working throughout the survey area. Settlement 
remained scattered and mainly around Kojonup. In 1852, members of  the Enrolled Pensioner 
Force settled at Kojonup with their families. The Pensioners were retired British soldiers who 
supervised convicts in exchange for land grants. In a move away from pastoralism, these 
families developed market gardens and other crops on their small blocks of  land. 
Surveyor-General John Septimus Roe followed in 1885 and explored the area and assessed its 
suitability for sheep grazing. He followed a route to the east of  the present Great Southern 
Railway. The next major development occurred in the 1880s when the Western Australian 
Land Company built a railway between Beverley and Albany. This private company, set up 
by Anthony Horden, funded construction by the sale of  land along its route. The route 
chosen was to the east of  the overland route between Perth and Albany and away from 
Kojonup. The government insisted that the line be constructed from both ends which joined 
4 k m  north of  the proposed town of  Katanning in February 1889. 
Katanning and Broomehill were declared towns in 1890. The railway led to great changes as 
the train replaced the mail coach in 1888, adversely affecting the township of  Kojonup. 
Sandalwood cutting was curtailed as cutters were no longer allowed access to land close to the 
railway. Most significantly, the clearing and development of  land for agriculture increased 
rapidly. In addition, the railway became an important link to the Goldfields with prospectors 
and supplies coming from Albany to Broomehill by rail and then travelling overland to 
Coolgardie on the Holland Track. 
Since the turn of  the century, fanning has spread throughout the Katanning survey area. It 
was assisted by programs to settle returned soldiers from the First and Second World Wars on 
small farms. This post-war settlement occurred around Gnowangerup and Kojonup and 
between Kojonup and Katanning. The connection of  towns and some farms to the Great 
Southern Towns Water Supply Scheme in 1958 further assisted the development of towns 
such as Wagin, Katanning and Kojonup. 
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More detailed local histories are available for the shires of  Katanning (Bignell 1981), Kent 
(Beechem 1977), Kojonup (Bignell 1971), Gnowangerup (Bignell 1977), Narrogin (Pustkuchen 
1981), Wagin (Pederick 1979), West Arthur (Bird 1990) and Woodanilling (Bird 1986). Local 
histories also cover Broomehill (1979), Darkan (Spencer 1966) and Dumbleyung (Klemm 
1982). 
Current land uses 
Land use is currently based on dryland agricultural production using annual winter-growing 
pastures and crops. Wool production is significant throughout the area, although sheep 
numbers declined during the 1990s. Forestry and nature conservation are significant in the 
north-west. From west to east, the proportion of  land under crop tends to increase with 
shorter pasture phases and lower stocking rates. This reflects reducing rainfall as well as 
changes in soil types. 
The main pastures are annual species based on subterranean clovers often mixed with grasses 
such as ryegrass and broadleaf species such as capeweed. East of  Katanning and Wagin, 
annual medics occupy a niche on alkaline soils. The length of  pasture phases ranges from 
peimanent or long-teiin pastures of 8 to 10 years to year-in year-out crop/pasture and 
continuous crop. This depends on the enterprise mix and pasture phases are generally longer 
in the wetter western areas, with more continuous cropping or year-in year-out crop/pasture 
in the drier eastern areas. A recent development has been the introduction of  alternative 
pasture species for specific environmental niches. These include balansa clover, often mixed 
with perennial grasses on waterlogged, slightly to moderately saline land, and serradella on 
deep sands. Another significant development is the increasing area of  land under lucerne. 
Landholders are incorporating lucerne into pasture to increase water use and help reduce 
groundwater recharge as well as for the benefits to soil fertility. The lucerne is placed in a 
phase cropping rotation usually for a minimum of  three to four years. Although sheep 
numbers have declined due to low wool prices they remain a fundamental part of  the 
agricultural system. Beef cattle enterprises occur more often in the wetter western and 
southern parts o f  the survey area. 
Throughout the area, cereals (wheat, barley and oats) remain the main crops with significant 
areas under canola. Pulse crops, mainly faba beans and field peas and to a lesser extent 
chickpeas and lentils, are also part of many rotations, particularly in the east. Lupins are also 
grown in rotation, often as a break crop and to increase soil fertility. 
Over the past decade fainters have become more aware of  land conservation and are 
particularly concerned about increasing areas affected by salinity. Faint planning was popular 
for many farmers in the early to mid-1990s. This has resulted in changes in land use such as 
the fencing of  remnant vegetation, particularly along creek lines and road reserves. There has 
also been a move away from rehabilitating saline discharge areas to revegetating recharge areas. 
Tree planting with native and commercial species has increased and changed from along 
existing fence lines to plantations and alleys incorporating trees into agroforestry. In  the 
wetter western parts, Tasmanian blue gum (Eucalyptus globulus) is the dominant commercial 
species. Elsewhere, oil mallees, sandalwood (Santalum spicatum) and maritime pine (Pinus 
pinaster) are being promoted and planted to encourage the development of  new industries. 
10 
KATANNING AREA LAND RESOURCES SURVEY 
Mining is relatively insignificant, mainly involving gravel extraction for road construction and 
maintenance. A gold mine established north of Badgebup in the mid-1990s has closed for 
economic reasons. 
Some of the finest sheep flocks in the State are located in the survey area 
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Climate 
The Katanning survey area has a Mediterranean climate with hot dry summers and mild wet 
winters. Average annual rainfall varies from about 600 m m  in the south west to less than 
400 mm in the north-east. Mean monthly temperatures range from about 5.5°C in August to 
31°C in January. There is a slightly increasing trend in temperature from south to north 
across the survey area. A summary of climatic data is presented from the Australian Rainman 
program (Clewett et al. 1994). 
Rainfall 
The monthly mean and median rainfall data for nine stations in and near the Katanning survey 
area are presented in Table 1. The monthly mean rainfall is the average for that month while 
the median rainfall is the amount of  rainfall received in up to 50% o f  years. Rainfall is 
concentrated in the winter months with more than half the annual average annual rainfall falling 
from May to August. More than 70% of  annual rainfall occurs between May and October. 
Figure 2 shows the rainfall isohyets (100 m m  intervals). Rainfall is highest in the west where 
it exceeds 600 mm, and decreases to less than 400 mm in the north-east. This trend reflects 
the effect of  cold fronts from the Indian and Southern Oceans, which bring more rain into the 
west and south of  the survey area. 
The amount of  rain received in summer and autumn is highly variable. This is illustrated by 
comparing the mean and median rainfall figures in Table 1. From May to October, the mean 
and median monthly rainfall is very similar. However outside this time the median rainfall is 
consistently lower than the mean. From December to March the monthly median is usually 
less than half the mean monthly rainfall. This reflects the influence of  infrequent summer 
storms that account for a higher proportion of  the annual rain in the east of  the survey area. 
Rainfall variability 
Mean and median monthly rainfall figures provide valuable information but do not indicate 
how rainfall varies across the years. Rainfall deciles provide an indication of the variability of 
yearly rainfall using historical information. Table 2 presents decile information for nine 
stations in and near the study area plus statements to assist in reading the information. 
Minimum and maximum annual rainfall is also included. 
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Figure 2. Average annual rainfall received in the Katanning survey area 
Tern perature 
Temperature is recorded at the Katanning, Narrogin and Wagin Post Offices and composite 
temperature data is also available for Kojonup. The average minimum and maximum 
temperatures for each month at these locations are presented in Table 3. The table also 
includes the highest and lowest recorded temperatures and the average number o f  days per 
month with temperature less than 0°C. Temperatures increase from south to north across the 
Katanning survey area. This is more evident in the mean minimum figures and, in part, reflects 
the earlier arrival of  the sea breeze (the Albany Doctor) from the Southern Ocean in the south. 
Summer temperatures (December to March) range from a mean minimum of  13°C to a mean 
maximum o f  31°C. The highest recorded temperatures of  43 to 44°C have been recorded from 
November to March. High temperatures are associated with hot, dry north-easterly winds 
which occur with the passage o f  high pressure systems in summer. When low pressure ridges 
develop into heat troughs, weather conditions become hot and humid. 
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Table  1. Mean  a n d  median monthly a n d  yearly rainfall for  nine recording stations 
(Clewett et al. 1994). 
Location Jan Feb Mar Apr M a y  J u n  J u l y  Aug Sep Oct Nov Dec Total 
Boyup Brook mean 13 17 21 39 88 123 120 96 64 47 27 12 668 
Post Office median 6 8 12 30 86 109 115 94 58 40 23 7 670 
Darkan mean 12 15 18 32 74 105 103 81 54 38 2C 10 562 
Post Office median 3 6 9 27 66 107 99 74 49 32 15 5 577 
Dumbleyung mean 14 19 20 30 50 62 60 48 35 28 2C 15 399 
Post Office median 3 11 11 21 49 54 55 44 34 21 15 8 398 
Gnowangerup mean 17 18 20 30 50 58 57 47 39 32 22 15 405 
Post Office median 6 9 12 23 45 48 57 46 34 29 17 8 408 
Katanning mean 13 18 23 31 61 79 77 64 47 36 22 16 485 
Post Office median 4 8 13 27 53 69 75 62 42 29 17 8 486 
Kojonup mean 14 15 23 32 68 90 89 75 53 42 23 15 538 
Composite median 5 7 14 26 63 83 86 71 50 36 17 10 523 
Lake Grace mean 15 19 23 20 46 54 49 42 31 22 18 14 357 
Post Office median 4 8 12 18 43 48 45 38 29 19 13 9 352 
Narrogin mean 12 18 21 30 65 91 89 69 47 33 18 13 506 
Post Office median 4 6 13 26 61 79 80 64 43 26 13 6 513 
Wagin mean 11 17 20 30 56 76 73 57 41 30 17 12 441 
Post Office median 3 6 9 26 54 66 65 56 36 23 13 8 435 
Table  2. Selected rainfall statistics for  representative locations (Clewett et al. 1994). 
Location Mean  M i n i m u m  Deciles Max imum R a i n  Record length 
m m  m m  days 
(mm) (year) 70% 50% 3 0 %  (year) (years) 
Boyup Brook 668 368 605 670 702 1,085 122 80 
Post Office (1940) (1917) 
Darkan 562 269 500 577 623 916 85 95 
Post Office (1944) (1955) 
Dumbleyung 399 194 357 398 438 631 92 84 
Post Office (1954) (1913) 
Gnowangerup 405 231 359 408 455 712 100 81 
Post Office (1954) (1955) 
Katanning 485 272 421 486 528 793 116 103 
Post Office (1940) (1955) 
Kojonup 538 283 486 523 568 901 125 109 
Composite (1940) (1903) 
Lake Grace 357 212 310 352 399 596 89 81 
Post Office (1972) (1939) 
Narrogin 506 271 448 513 551 741 98 103 
Post Office (1944) (1955) 
Wagin 441 242 392 435 492 735 93 103 
Post Office (1940) (1955) 
For example at  Boyup Brook, the information is read as: 
Mean: Average annual rainfall is 668 mm. 
Deciles: 70% In 70% o f  years annual rainfall was 605 m m  or  more. 
50% I n  50% o f  years annual rainfall was 670 m m  or  more. This is the median rainfall. 
30% I n  30% o f  years annual rainfall was 702 m m  or  more. 
Range: The driest year (1940) received 368 m m  and the wettest (1917) received 1,085 mm. 
Rain days: The average number o f  days per year when it rains is 122. 
Record length: Statistics are based on data collected from this site for 80 years. 
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Table 3. Selected temperature data for representative locations (Clewett et al. 1994). 
Location Month Mean 
Minimum 
Mean 
Maximum 
Lowest on 
record 
Highest 
on  record 
Average 
days <0°C 
(°C) (°C) (°C) (°C) (frost) 
Katanning January 14.0 30.3 6.5 43.7 0 
Post Office February 14.3 29.6 6.1 43.7 0 
March 13.0 27.0 3.6 39.9 0 
April 10.6 22.4 1.7 36.1 0 
May 8.1 18.5 -1.1 32.3 0 
June 6.8 15.5 -1.7 22.6 1 
July 5.6 14.5 -2.0 22.2 1 
August 5.5 15.4 -1.5 23.8 1 
September 6.4 17.5 -0.6 29.7 0 
October 7.8 20.8 -0.6 35.6 0 
November 10.3 24.8 1.5 40.0 0 
December 12.5 28.5 2.7 41.4 0 
Kojonup January 13.3 29.4 4.9 44.2 0 
composite February 13.9 28.6 3.9 43.2 0 
March 12.6 26.0 2.4 38.6 0 
April 10.5 21.7 2.2 36.1 0 
May 8.3 17.9 -1.0 32.2 0 
June 6.8 15.0 -2.5 22.8 1 
July 5.9 14.3 -2.6 21.4 1 
August 5.8 14.7 -1.4 22.4 1 
September 6.2 16.7 -1.0 27.4 0 
October 7.6 20.0 -0.2 33.2 0 
November 9.8 23.5 0.0 38.8 0 
December 11.9 27.5 2.8 40.1 0 
Narrogin January 14.6 30.8 7.4 43.4 0 
Post Office February 14.9 29.9 6.1 43.0 0 
March 13.6 27.1 3.6 38.5 0 
April 10.9 22.4 0.8 36.1 0 
May 8.2 18.3 -1.1 32.2 0 
June 7.0 15.3 -2.7 23.2 0 
July 5.8 14.6 -2.2 22.2 0 
August 5.6 15.1 -0.9 23.9 0 
September 6.3 17.3 -3.0 36.4 0 
October 8.1 21.2 0.8 35.2 0 
November 10.7 24.9 2.1 42.1 0 
December 12.8 22.2 3.2 40.1 0 
Wagin January 14.4 31.1 6.9 43.3 0 
Post Office February 14.8 29.9 4.6 43.0 0 
March 13.1 27.5 2.4 39.4 0 
April 10.3 23.3 0.1 37.1 0 
May 7.7 19.2 0.4 33.2 0 
June 6.2 16.0 -2.2 23.2 1 
July 5.7 15.2 -2.0 22.7 0 
August 5.4 15.7 -1.3 23.7 1 
September 5.8 18.0 -1.3 27.6 1 
October 7.4 21.4 -0.5 33.7 0 
November 10.5 24.9 0.0 40.2 0 
December 12.9 29.3 2.4 41.4 0 
Winter temperatures (June to August) range from a mean minimum of  5.5°C to a mean 
maximum o f  16°C. The lowest temperatures of  -1 to -3°C have been recorded from May into 
October. The risk of frost is an important consideration when growing crops on low lying 
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valley flats and alluvial plains in the Katanning survey. On average, one day per month from 
June to September will have a minimum air temperature below freezing point. 
Evaporation 
Evaporation increases across the Katanning survey area from less than 1,800 m m  in the south 
west to almost 2,000 m m  in the north-east. Luke et al. (1987) estimated the monthly and 
annual evaporation rates for a number of  centres by extrapolating from Class A pan 
evaporation maps from the Bureau of  Meteorology. Estimates of  Class A pan evaporation for 
Katanning, Lake Grace, Narrogin and Wagin are presented in Table 4. These figures illustrate 
the trend for increasing evaporation from south-west to north-east. The monthly estimates 
show evaporation is highest in December and January and lowest in June and July. 
Table 4. Monthly and annual estimates of  Class A pan evaporation and evaporation 
losses from dams in millimetres (Luke et al. 1987). 
Location Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec Total 
Katanning 304 237 209 121 79 47 50 64 96 137 199 283 1,826 
Wagin 313 254 216 124 80 49 51 64 99 141 194 287 1,873 
Narrogin 314 257 217 126 81 50 51 64 99 143 207 286 1,896 
Lake Grace 357 269 231 147 90 57 57 76 110 163 227 313 2,097 
Wind patterns 
Throughout summer, wind patterns are controlled by  the movement of  high pressure systems 
which may include the development of  heat troughs (low pressure ridges). During winter, 
strong winds accompany the passage of  cold fronts in an easterly direction across the survey 
area. In autumn, the change from summer to winter weather patterns is associated with strong 
winds which cause erosion to over grazed or cultivated paddocks or paddocks where stubble 
has been burnt. The remains of  cyclones from the north-east result in strong winds causing 
erosion when ground cover is low. 
A regular daily feature in wanner months is the sea breeze from the south (the Albany Doctor) 
which arrives from the late afternoon to evening and cools night temperatures in summer. 
Occasionally heat troughs delay or prevent the sea breeze, and both night and day 
temperatures remain high. 
Length of growing season 
Growing season is important to annual agricultural plants and is determined by comparing the 
rainfall received and the effective rainfall. Effective rainfall is taken to be sufficient rainfall to 
initiate plant growth and maintain it above wilting point. Table 5 shows the approximate start 
and length o f  growing season for six centres. The average start of  the season ranges from early 
April in the south-west to late April in the north-east. Correspondingly, the growing season 
decreases from the south-west to the north-east. This reflects the pattern of  decreasing rainfall 
and increasing evaporation from south-west to north-east across the survey area. 
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Table 5. Average break and length o f  growing season for selected sites 
(from Bureau of Meteorology 1965). 
T o w n  Star t  o f  season Length  of  growing 
season (months) 
Boyup Brook Early April 6.7 
Kojonup Mid-April 6.4 
Katanning Mid-April 6.3 
Natrogin Post Office Late April 5.6 
Wagin Post Office Late April 5.6 
Dumbleyung Late April 5.4 
Lake Grace Late April 4.7 
Crop variety testing areas 
The crop variety testing (CVT) areas are based on the length of  growing season and annual 
rainfall. The length of  growing season is grouped into zones from north to south (1 to 5) and 
the annual average rainfall into regions (Garlinge et al. 1998). Four CVT areas occur within the 
Katanning survey, with Katanning at their intersection (see Figure 3). These correspond to 
the south-central and south growing season zones and the high (450-750 mm) and medium 
(325-450 mm) rainfall regions. CVT areas are used in the crop sowing guides produced by 
Agriculture Western Australia for cereals, oilseeds and pulse crops. The boundaries should be 
used as a guide and users should also look at information for adjacent CVT areas. 
Narrogin 
.Williams 
4 
Wagin Dumbleyung 
Dark an 
H4 
Katanning 
. 
Gnowangerup 
/ 
•Boyup Brook 
• Kojonup 
H5 A .s, 
A, Zone Rainfall region Rainfall range (mm) 
H4 
M4 
H5 
M5 
South Central 
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South 
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Medium 325-450 
High 450-750 
Medium 325-450 
Figure 3. Crop variety recommendation areas in the Katanning survey 
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Geology and physiography 
The Katanning survey area lies within the Yilgam Craton, also known as the Yilgarn Block. 
The regional geology has been described on the Dumbleyung 1:250,000 map sheet by Chin and 
Brakel (1986) and on the Collie 1:250,000 map sheet by Wilde and Walker (1982). 
Precambrian period 
The Yilgam Craton is one o f  the largest areas of  Archaean crust in the world (Wyrwoll and 
Glover 1989), and formed 3,600 to 2,400 million years ago. It is composed largely o f  igneous 
rocks founed when magma cooled deep in the earth s crust. In the survey area, the underlying 
bedrock consists of  granite and gneiss (mainly metamorphosed adamellite and granite) with 
small intrusions of iron-rich gneiss, banded iron formation and some quartzite (Chin and 
Brakel 1986). The eastern third consists o f  gneiss intruded by adamellite which has a complex 
structural and metamorphic history. The rest consists o f  granite and adamellite. 
The Yilgam Craton also contains other igneous rocks such as greenstone and dolerite. These 
formed when iron-rich magma was forced into cracks in the granitic bedrock. Cracks occurred 
when pressures, resulting from continental drift, forced the granite to shift resulting in faults 
and shear zones. The iron-rich magma cooled to form dolerite. However in broad dykes the 
magma cooled slowly allowing large minerals to grow and form gabbro. The dykes mainly 
have east-west trends with some trending north-north-west. Their composition ranges from 
dolerite to diorite but also includes quartz. 
The heating and cooling of  the dyke melts the adjacent granite metamorphosing it into gneiss. 
Gneiss is more resistant to weathering and often outcrops on the edges of  dolerite dykes. 
Cainozoic period 
Cope (1975) concluded that the Darling Plateau was uplifted a number of  times particularly 
during the Cainozoic period. The start o f  this uplift coincided with the separation o f  the 
Australia and Antarctica by ocean floor spreading. The uplift contributed to the development 
of the Ravensthorpe Ramp which occurs in the south o f  the Katanning survey area. The 
boundary between the Ravensthorpe Ramp and the Darling Plateau was defined by Cope 
(1975) as the Jarrahwood Axis. In the survey area, the Jarrahwood Axis corresponds to 
catchment boundary between the Blackwood River and the south flowing Tone-Warren, 
Gordon-Frankland and Pallinup Rivers. Dolerite, gabbro and quartz dykes are common along 
the Jarrahwood Axis, particularly near Gnowangerup and west of  Kojonup. Small outcrops of 
fossil-bearing Kojonup sandstone also occur along the Jarrahwood Axis, close to Kojonup. 
Much of the survey area is covered by sand, clay and gravel deposited during the Cainozoic 
period (the last 65 million years). These are mainly alluvium or colluvium derived from the 
erosion of  older deposits and weathered bedrock. Other Cainozoic deposits include swamp 
and lake deposits, conglomerate, silcrete, and ferricrete, sand dunes and sand in sandplains. 
Small areas of  Tertiary alluvium, sandstone (Kojonup sandstone) and conglomerate with sand 
and clay deposits also occur, particularly west of  Kojonup. A major feature o f  the period was 
the development of  deeply weathered soil profiles, often known as the lateritic profile. 
18 
KATANNING AREA LAND RESOURCES SURVEY 
Lateritic profile 
In  the late Tertiary (about 20 million years ago) much of  the south-west was covered by 
lateritic soil. This had a sandy surface and a gravelly clay subsoil over layers of  highly 
weathered rock (known as mottled zone, pallid zone and saprolite). The lateritic profile is 
illustrated in Figure 4. 
Figure 4. Diagram o f  the lateritic soil profile (after McArthur 1991) 
Saprolite is the weathered rock layer immediately above the hard rock. It contains primary 
minerals from the source rock (such as quartz) as well as clay minerals formed from the 
breakdown o f  feldspars and micas. In the pallid zone, the primary minerals (except resistant 
minerals such as quartz) have weathered to foim clay minerals, mainly kaolinite. Its white 
colour is due to the absence of  iron that has dissolved and leached away. Other minerals such 
as potassium and calcium have leached from this layer which is often acidic. This layer may 
be enriched with sodium and chloride derived from rainfall that has accumulated over millions 
of  years. The mottled zone forms at the top of  the pallid zone where ancient watertables once 
fluctuated. The mottles are iron oxides that vary in colour from red, orange to yellow. The 
mottles mark the zone where dissolved iron encountered oxygen (air) and reacted to form 
oxides. Gravels form when layers of  iron oxides precipitate around a nucleus of  sand or clay 
and then harden. The gravels may be cemented by iron to form a hard layer of conglomerate 
known as duricrust. It is also known as ironstone, laterite or ferricrete. The topsoil layers are 
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generally sandy as this is the most leached layer and even the clay particles have been removed 
to leave the most resistant minerals, especially quartz. 
The uplift of  the Darling Plateau was followed by incision of  the existing ancient river 
systems. This resulted in the erosion of  the laterite profile over much of the survey area, 
leaving only small remnants with near complete sequences. These are most extensive on the 
undulating plateau of the Darling Range in the west. Many soils throughout the survey area 
are formed on parts of the laterite profile such as weathered ferricrete or on pallid zone clay. 
The material eroded and transported from the laterite profile also forms the parent material for 
many soils. 
Formation of lateritic profile 
How the lateritic profile folined is controversial. One theory is that it foimed in place as a 
consequence of  deep leaching and movement of  iron. This would require a very different 
climate than the present. Bowler (1982, cited in McArthur 1991) proposed that about 20 
million years ago the climate in southern Australia was 10°C wanner than now with high 
rainfall distributed evenly throughout the year. Under these subtropical conditions, rainforest 
dominated and the granite and dolerite bedrock weathered deeply to form the pallid zones and 
leach iron into the groundwater. About 5 to 6 million years ago the climate changed and 
winters became much drier. The rainforest was replaced by the present sclerophyllous 
vegetation. The cycle of wet summers and dry winters meant the watertable fluctuated in the 
pallid zone, forming iron oxides in the mottled zone and gravel and duricrust layers. At  the 
end of the Tertiary period, about 2 million years ago, the climate began changing to the current 
winter-dominant pattern. These conditions are much less suited to development o f  deeply 
weathered laterite profiles. 
011ier and Galloway (1990) disputed this simple model. They presented evidence that in the 
laterite profile, the ferricrete often lies unconformably over the underlying saprolite. Three 
lines of  evidence were proposed: the existence o f  quartz veins and other features in the 
underlying saprolite which do not extend into the ferricrete layer; rounded or sub-rounded 
quartz fragments or pebbles in the ferricrete; ferruginous nodules (gravel) show evidence of 
disturbance, transportation and re-cementing. 011ier and Galloway used examples from 
overseas and most Australian States to support their argument that in many cases the 
ferricrete layer is younger than the saprolite and has been transported. 
An alternative, biologically-mediated mechanism for development of  pisolithic ferricretes that 
may resolve a number of  problems referred to above was recently proposed by Verboom and 
Galloway (2000) and more detailed explanations are being prepared. These authors propose 
that some non-mycontizal, proteoid root-bearing plant species, prominently members of  the 
Proteaceae, secrete copious amounts of  citrate which is consumed by specialised bacteria of 
the Enterobacteriaceae family. In this process, the bacteria remove phosphates and metals 
such as iron, uranium and thorium from the resulting citrate complexes, precipitating them as 
poly-crystalline metal phosphate deposits on the surfaces of  clayey micro-pore regions. 
Some of the inorganic phosphate produced may also pass back to the plant. A causal 
rhizosphere association between some plant species and the various fenicretes that carry iron 
oxide coats is suggested. 
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Native vegetation 
Smith (1974) and Beard (1980) prepared regional scale maps of  vegetation types for the Collie 
and Dumbleyung 1:250,000 map sheets which together cover this survey. These maps are 
based on aerial photograph interpretation and field surveys of remnant vegetation along 
roadsides and in reserves. Beard produced a map predicting original vegetation types by 
extrapolating from these remnants to patterns in topography and soils. 
The original vegetation ranged from jarrah (Eucalyptus marginata) and marri (E. calophylla) 
forests in the west; woodlands dominated by wandoo (E. wandoo) with jarrah, marri or York 
gum (E. loxophleba) over most of  the survey area; to mallee eucalypts and heath in the east. 
Figure 5 shows the distribution of  vegetation units called super groups (Hopkins et al. 1996). 
Beard combined vegetation types into vegetation systems which he defined as ... a particular 
series of plant communities t eeming  in a catenary sequence or mosaic pattern linked to 
topographic, pedological and/or geological features (Beard 1969, as cited in Beard 1980). He 
used broad generalisations to associate vegetation with landform position and soils. For 
example, in the Jingalup Vegetation System he found jarrah (Eucalyptus marginata), marri 
(E. calophylla) and wandoo (E. wandoo) woodland on the gravelly summits, marri and wandoo 
woodland on the slopes and flooded gum (E. rudis) along the drainage lines. Beard combined 
the vegetation systems into botanical districts or subdistricts. 
The Katanning survey area is in the South-West Botanical Province and covered by the 
Darling (Menzies Subdistrict), Avon and Roe Botanical Districts. These are further 
subdivided into 10 vegetation systems. Table 6 summarises the vegetation systems in terms 
of  different landscape positions. 
The location of the botanical districts and vegetation systems bears only broad similarity to 
the soil-landscape zones and systems described in this report. The Darling Botanical District 
(Menzies Subdistrict) corresponds to the Western Darling Range Zone and most o f  the 
Eastern Darling Range Zone. It also coincides with the west of the Zone of  Rejuvenated 
Drainage, in particular the Farrar, Beaufort and western parts of  the Carrolup Soil-Landscape 
Systems. The Broomehill, Narrogin, Tambellup and Wagin Vegetation Systems within the 
Avon District occur within the Zone of  Rejuvenated Drainage. The Dumbleyung Vegetation 
System in the Avon Botanical District, and the Hyden Vegetation System in the Roe Botanical 
District, occur within the Zone of  Ancient Drainage. The Dumbleyung Vegetation System 
also corresponds to the Upper Pallinup Soil-Landscape System, which is part o f  the Stirling 
Range Zone. In each description of soil-landscape system, the most common vegetation 
species and communities are listed with the corresponding vegetation system(s) as mapped by 
Smith (1974) and Beard (1980). The soil series descriptions also indicate the native vegetation 
commonly found on these soils. 
Although vegetation can be a useful soil indicator, a one-to-one relationship between soil 
types, landform position and vegetation is rare. For example, York gum (E. loxophleba) is 
usually associated with reddish brown loamy soils on slopes but is common on grey shallow 
sandy duplex soils on the broad valley flats along the Coblinine River east of Katanning. 
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Table 
6. 
Descripton 
of 
Vegetaion 
Systems 
for 
the 
Katnig 
Survey 
(Smith 
1972, 
1974, 
Beard 
1980). 
Other 
features 
E. 
loxophleba, 
E. 
occidentalis 
wodlan 
on 
aeolian 
sands 
E. 
calophyla-E. 
wandoo 
wodlan 
also 
common 
Brown 
malet 
(E. 
astringens) 
may 
asociate 
with 
jarrah 
(E. 
marginat) 
on 
breakaways 
Near 
granite 
outcrops, 
rock 
sheoak 
(A. 
huegeliana); 
York 
gum 
(E. 
loxophleba) 
on 
lower 
slopes 
I 
Avon 
Botanical 
District 
Bromehill 
E. 
gardneri, 
E. 
wando 
and 
E. 
gardneri, 
E. 
wandoo; 
E. 
astringens 
E. 
loxophleba, 
E. 
longicornis 
or 
E. 
salmonophlia 
also 
occur 
Dumbleyung 
Dryandr-ominate 
heath 
with 
E. 
loxophleba, 
E. 
longicornis, 
E. 
loxophleba, 
E. 
salnioophloia, 
E. 
eromophila, 
E. 
foecunda, 
scaterd 
E. 
astringens, 
E. 
gardneri, 
E. 
salmonophlia 
and 
E. 
wando 
Casurin 
obesa, 
Melaeuc 
shrubs 
E. 
redunca, 
E. 
Allocasuarin 
hue 
geliana 
and 
samphire 
flats 
transcontientalis, 
E. 
calyogona, 
E. 
celastroides, 
E. 
incrasta 
also 
common 
Narogin 
E. 
astringens 
and 
E. 
acedns 
E. 
loxophleba 
and 
E. 
wando 
E. 
rudis 
wodlan, 
patches 
of 
Diyandra 
heath 
Tambellup 
E. 
gardneri 
and 
E. 
astringens 
E. 
wando 
and 
E. 
ocidentalis 
E. 
wando 
on 
sandy 
soils 
and 
E. 
ocidentalis 
on 
clayey 
soils 
Wagin 
E. 
astringens 
and 
E. 
wando 
E. 
loxophleba 
and 
E. 
wando 
E. 
wando, 
E. 
salmonophloia, 
On 
breakways 
brown 
mallet 
wodlan 
E. 
ocidentalis, 
C. 
obesa 
with 
(E. 
astringens), 
blue 
mallet 
samphire 
(E. 
gardneri) 
and 
red 
morrel 
(E. 
longicornis) 
rkoe 
Botanical 
District 
Drainge 
lines 
and 
valleys 
Darling 
Botanicl 
Distrc 
(Menzis 
Subdistrict) 
E. 
ocidentalis 
and 
E. 
wando 
open 
wodlan 
with 
shrub 
understorey 
E. 
rudis 
with 
Melaeuc 
rhaphiophylla 
E. 
rudis 
with 
M. 
cutilaris 
and 
M. 
viminea 
on 
major 
drainage 
lines 
E. 
redunca, 
wodlan 
of 
E. 
loxophleba, 
E. 
longicornis, 
E. 
salmonophloia, 
samphire 
marsh 
Hillslopes 
E. 
calophyla 
and 
E. 
wandoo 
woodland 
E. 
marginat-E. 
calophyla 
forest 
E. 
calophyla 
and 
E. 
wandoo 
woodland 
Wodlands 
of 
E. 
calophyla 
and 
E. 
wando 
with 
some 
E. 
rudis 
Malle 
E. 
eromophila, 
E. 
foecunda, 
E. 
redunca, 
E. 
transcontinentalis, 
E. 
calyogona, 
E. 
celastroides 
and 
E. 
incrasta 
with 
Melaeuc 
shrubs 
Gravels 
on 
hil 
crests 
Eucalyptus 
astringens, 
E. 
wandoo 
wodlan 
with 
some 
E. 
marginata 
and/or 
E. 
gardneri 
E. 
marginat-E. 
calophyla 
forest 
Wodland 
contaig 
E. 
marginata; 
E. 
calophyla 
and 
E. 
wandoo 
E. 
astringens 
and 
E. 
wandoo 
wodlan 
with 
some 
E. 
marginata 
further 
west Scrub-heat 
or 
low 
wodlans 
of 
E. 
gardneri 
and 
E. 
falcata 
System 
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Medium height trees 19-30 m tall 
Mainly jarrah (Eucalyptus marginata) and marri (E. calophylla) 
Jarrah (E. marginata), marri (E. calophylla) and wandoo (E. wandoo) 
York gum (E. loxophleba ) and salmon gum (E. salmonophloia) 
Low trees <19 m tall 
11 Wattles (Acacia spp.), banksias ( Banksia spp.), peppermint (Agonis flexuosa), native pine (Calitris spp.), sheoak (Afiocasuarina spp.) and paperbark (Melaleuca spp.) 
Tall (sclerophyll) shrubland <1 m tall 
Mixed heath with low trees ( Melaleuca and Acacia spp.) 
is Wattles (Acacia spp.), sheoaks (Allocasuarina spp.) and tea-tree (Melaleuca spp.) 
Eucalypt shrubland (E. eremophila, E. redunca etc.) 
Low (Sc erophyll) shrubland 
Mixed heath with scattered tall shrubs (Acacia, Proteaceae and Myrtaceae) 
Halophyll and sarcophyll communities 
Samphire (Halosarcia) with tea-tree (Melaleuca spp.), sheoak ( Casuarina obesa ) 
and York gum (E. loxophleba) 
50 
Bare areas 
59 Salt lakes, lagoons, clay pans 
Figure 5. Vegetation super groups in the Katanning Survey (Hopkins et al. 1996) 
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Remnant native vegetation 
The amount of native vegetation left uncleared within the Katanning survey reflects the 
history of settlement an land clearing in the area. An inventory of  native vegetation remaining 
in the southern agricultural areas of  Western Australia is presented in Grein (1995). Surveyors 
classified native vegetation on private land into three classes: remnant vegetation, modified 
vegetation and scattered vegetation. 
Remnant vegetation has one or more of  the following characteristics: 
• most closely reflects the natural state of  vegetation for an area 
• has an intact understorey if  forest or woodland 
• minimal disturbance. 
Modified vegetation has one or more of  the following characteristics: 
• degraded understorey, reduced number of native species, weeds 
• affected by salinity 
• exists as narrow corridors of vegetation which are more likely to be affected by edge 
effects (usually along roads, railway lines, water courses, windbreaks). 
Scattered vegetation has one or more of  the following characteristics: 
• no understorey 
• composed o f  scattered single trees (parkland cleared) 
• no significant signs or chance of regeneration. 
Table 7 presents the areas of  remnant and modified vegetation on private land and the areas of 
vegetation under public reserves in each shire. The areas of remaining native vegetation are 
calculated as the sum of  the remnant, modified vegetation and vegetation in public reserves. 
This is also expressed as the percentage of  the total shire area. Data for the whole o f  the 
Boyup Brook, Gnowangerup, Kent, Narrogin, Wickepin and Williams Shires have been 
included although the study area only covers a small part of  these shires. 
Broomehill, Katanning, Wagin and Wickepin Shires have retained less than 10% o f  native 
vegetation while Dumbleyung, Gnowangerup and Woodanilling have less than 10% remaining 
on private land. The high clearing levels reflect the history of  European settlement and land 
release. The Great Southern Railway runs through Broomehill, Katanning, Wagin and 
Woodanilling Shires and land was developed for agriculture along its route. Dumbleyung and 
Gnowangerup were settled at the same time. Agricultural development and associated clearing 
were delayed in Kojonup, Boyup Brook and West Arthur Shires by the density o f  vegetation 
and the presence of  poisonous plants. Boyup Brook and West Arthur Shires also have large 
areas of State Forest in their public reserves. 
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Table 7. Areas of  native vegetation remaining on private land and public reserves for 
shires in the Katanning survey (Grein 1995). 
Shire Total 
area 
(ha) 
Remnant 
vegetation 
(ha) 
Modified 
vegetation 
(ha) 
Public 
reserves 
(ha) 
Remaining native 
vegetation* 
(ha) (% of shire) 
Boyup Brook 282,638 34,218 474 68,843 103,535 36.6 
Broomehill 119,170 7,260 - 1,332 8,592 7.2 
Dumbleyung 253,816 17,392 - 14,830 32,222 12.7 
Gnowangerup 454,958 23,645 2,226 86,247 112,118 24.6 
Katanning 153,272 5,447 - 8,254 13,701 8.9 
Kent 575,537 47,450 8,689 114,767 170,906 29.7 
Kojonup 292,938 31,039 265 4,838 36,142 12.3 
Narrogin 164,063 6,560 3,550 13,576 23,686 14.4 
Wagin 193,910 2,703 4,696 8,514 15,913 8.2 
West Arthur 282,614 42,320 674 28,628 71,622 25.3 
Wickepin 202,347 9,927 306 5,321 15,554 7.7 
Williams 228,482 24,158 204 44,953 69,315 30.3 
Woodanilling 111,769 8,741 - 3,584 12,325 11.0 
Total 3,315,514 260,860 21,084 403,687 685,631 20.7 
* Calculated as the sum of the remnant vegetation, the modified vegetation and public reserves. 
Remnant vegetation in a Kojonup road reserve 
25 
KATANNING AREA LAND RESOURCES SURVEY 
Previous surveys 
Teakle (1938) described broad soil zones and regions for Western Australia based on the work 
of  Prescott (1931, 1933). The Katanning survey falls into three soil zones and five soil 
regions summarised below. 
Zone of grey, yellow and red podsolised, or leached soils of 
temperate sclerophyll forest 
• Darling Peneplain Region: A dissected peneplain with a laterised surface and dominated 
by gravelly soils often yellow in colour throughout. Within the survey area this broadly 
matches the Western Darling Range Zone. 
Zone of red-brown earths of the Eucalyptus-Acacia woodlands 
• Dwarda Region: A transitional area between the Darling and Avon Regions with sandy or 
gravelly soil surfaces, grey or yellowish grey in colour and with yellowish or greyish 
subsoils which are clayey and mottled. Small areas of  brown and red-brown soils. Within 
the survey area, this broadly matches the Eastern Darling Range Zone and the Beaufort, 
Farrar and Jingalup Systems within the Zone of  Rejuvenated Drainage. 
• Avon Region: Brown or grey soils with neutral to alkaline subsoils which are not 
calcareous. Restricted areas o f  sandy soils. This broadly matches the Zone of 
Rejuvenated Drainage and the western margins of  the Zone of  Ancient Drainage. 
• Stirling Region: Grey and grey-brown clayey soils with either acid or alkaline subsoils 
associated with red-brown soils and sands. This broadly matches the Stirling Range Zone. 
Zone of grey and brown calcareous, solonised soils of the low 
rainfall Eucalyptus woodlands 
• Corrigin Region: Lateritic sand and gravels uplands with sand on clay soils on the slopes 
and grey soils on the valleys with alkaline and calcareous subsoils. This broadly matches 
the Zone of  Ancient Drainage. 
In the late 1940s CSIR Division o f  Soil conducted several large scale surveys known as spot 
surveys. Their purpose was to improve knowledge of  the soils and provide information on 
properties nominated for the War Service Settlement program. Each spot survey included 
sections on climate, physiography and geology, vegetation and soils. They also included a 
small section on the suitability o f  the soils for agriculture and any land degradation hazards 
likely to be encountered. Maps and analytical data accompanied these brief reports but were 
not sighted. 
These spot surveys were conducted on properties at Kojonup (Smith 1947a), Ucarro (Smith 
1947b), Eulanda (Smith and Boehm 1947a), Carrolup (Smith 1947c), Boscabel (Smith and 
Boehm 1947b) and Daliup (Boehm and Hare 1948). Some soil names have been used for soil 
series in this report. Smith (1952) noted that a detailed soil survey was made on Glen Lossie, 
formerly the CSIRO Field Station near Kojonup, during the 1949-50 field season. There are no 
published reports or maps from this survey. 
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In his thesis on the soils o f  south-western Australia, Smith (1952) subdivided the Katanning 
survey area into three soil combinations: 
• Darling: Lateritic-capped plateau dissected by deep, narrow river valleys including the 
Blackwood. This broadly corresponds to the Western and Eastern Darling Range Zones. 
• Jingalup: Soils are weakly acid to neutral, contain no calcium carbonate and mainly 
derived from lateritic horizons with small areas of red-brown soils. This broadly 
corresponds to the Zone o f  Rejuvenated Drainage. 
• Dumbleyung: Broad valleys with saline and grey clayey soils; soils on the slopes are 
sand and sandy barns  over clay subsoils. A feature of this combination is red-brown 
sandy barns or clay barns  with calcareous subsoils. Sandy and gravelly soils occur on 
uplands. Within the survey area this broadly corresponds to the Zone o f  Ancient 
Drainage. 
Like Teakle s classification, Smith s subdivision of  soil combinations has not been widely 
used. The most widely used soil information for the Katanning survey is Sheet 5 of  the Atlas 
o f  Australian Soils (Northcote et al. 1967). It is published at a scale of 1:2,000,000 and 
provides a broad indication of  the major soil and landfolln associations. 
The Atlas o f  Australian Soils was used as a basis for A framework f o r  regional soil 
conservation treatments in the medium and low rainfall agricultural districts (Carder and 
Grasby 1986). This outlined land degradation problems and treatment options for 
combinations of  map units. The inforniation was presented for each Agriculture Western 
Australia advisory district in the low and medium rainfall areas, including Katanning and 
Narrogin. The Atlas o f  Australian Soils also provided background for two recent publications: 
A n  introduction to the soils o f  the Katanning advisoly district (Stoneman 1991a) and An 
introduction to the soils o f  the Narrogin advisory district (Stoneman 1991b). 
In order to assist catchment groups with preparation of  farm and catchment plans, information 
was compiled on the soils in a few catchments within the survey area. These were the 
Doradine and Merilup-South Kukerin catchments in the Dumbleyung Shire (Armstrong and 
Percy 1991a), the Cartmeticup and East Boyerine catchments in the Woodanilling Shire 
(Armstrong and Percy 1991b) and the Byenup Hill catchment (Hardy 1993). Information 
from these catchments, along with Stoneman (1991a, b), was used to compile 20 soil 
information sheets. These were used in farm planning workshops in the Katanning Advisory 
District to assist landholders map soil types or land management units on their farms. 
Tille and Percy (1995) described the soil-landscape zones and systems within the Blackwood 
River catchment. This summarises information from published land resources survey reports 
which cover the catchment as well as provisional results from the current survey. Since then 
the Nippering System has been incorporated into the Datatine System and the Hillman 
System has been incorporated into the Beaufort System. The Tincurrin System has become a 
subsystem of  the Dongolocking System. A three letter code rather than the symbols used in 
this report and accompanying maps represents the soil-landscape systems. For example the 
Carrolup soil-landscape system has the symbol Car in Tille and Percy (1995) but is 
represented by the symbol Ca in this report and its accompanying maps. 
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The soils and landforms of the Murray Catchment were mapped by McArthur et al. (1977) at 
a regional scale of  1:150,000. The catchment boundary was used to delineate the Katanning 
survey and joins the north-western corner o f  the Katanning survey (see Figure 6). More 
recently the land resources of the Wellington-Blackwood area to the west were mapped at 
1:100,000 by Tille (1996). Both of these surveys use soil-landscape mapping units. 
Four regional soil-landscape surveys adjoining the current area are in progress. The 
Tonebridge-Frankland and Tambellup-Borden land resource surveys adjoin the southern 
boundary; the Nyabing-Kukerin survey is to the east; and the Corrigin survey to the north 
(see Figure 6). 
Detailed physical and chemical data for 13 profiles in the Katanning and Kojonup areas are 
published in Reference soils o f  south-western Australia (McArthur 1991). The profiles are 
described from relatively undisturbed land in nature reserves or uncleared private land. 
• Boddington 
Landforms and soils of the 
Murray River catchment area 
(McArthur, Churchward 
and Hick 1977) .Williams 
. Collie 
Wellington-Blackwood 
Land Resources Survey 
(Tille 1996) 
.Boyup Brook 
Bridgetown 
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Corrigin Land Resources Survey 
(Verboom and Galloway, in progress) 
• Narrogin 
.Kojonup 
.Wagin .Dumbleyund 
Sheet 2 
.KatannIng 
Lake Grace 
• 
Nyabing-Kukerin 
Land Resources 
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(Percy and Roberts, 
in progress) 
Gnowangerup 
Manjimup 
• 
Soils and landforms 
of the Manjimup area 
(Churchward 1992) 
Tonebridge-Frankland 
Land Resources Survey 
(Stuart-Street et al., in progress) 
Tambellup-Borden 
Land Resources Survey 
(Stuart-Street et aL, in progress) 
Figure 6. Location o f  other soil-landscape mapping in relation to the Katanning survey 
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Survey methods 
The following procedures were used in the Katanning survey: 
• Previous work on the land resources (soils, vegetation and geology) of the survey area and 
adjacent areas was reviewed. 
• A field reconnaissance survey was conducted to identify major subdivisions of  mapping 
units to province, zone and system level. 
• Preliminary map unit boundaries were identified by stereo air photo interpretation using 
1:50,000, black and white photos (Job No. 830480, February 1984 and Job No. 880114, 
January 1989). 
• Sites were chosen using the free survey technique (Gunn et at. 1988) to describe soil 
profiles and identify their relationship to the landscape. They were also used to test and 
improve the conceptual models for mapping. The preliminary mapping and ease of  access 
influenced site selection. 
• Field work was undertaken between October 1991 and November 1994 over about 1.45 
million hectares. Peter Tille surveyed 50,000 ha of map sheet (2230-III) between 1991 
and 1994. He described 89 sites within the Wellington-Blackwood survey and information 
is stored in the soil profile database. 
• In all, data were collected at 2,428 sites (about one site per 600 ha) and their distribution is 
shown in Figure 7. At most sites soil profiles and their environment were described using 
techniques from McDonald et al. (1990) and coded to Agriculture Western Australia 
standards. Soil profiles were described from pits, exposures and/or hand auger borings to a 
depth of  1 m, where possible. The amount of  detail varies from comprehensive 
descriptions of  soil pits (data point) to abbreviated description from auger borings 
(observation point). About 80% of  the soil profiles were classified in the field using the 
Northcote Factual Key (Northcote 1979) and early versions of  the Australian Soil 
Classification. 
• Data were recorded manually on site cards and later entered onto the computerised 
WARTS database (Purdie 1993). The data recorded at each site, including soil profiles, has 
been incorporated in the Agriculture Western Australia Soil Profile Database. 
• Soil samples were collected from 75 soil pits for chemical and physical analysis. These 
pits were dug with the cooperation of  landcare groups to assist them with mapping soils 
and faun planning activities. 
• In addition 1,700 soil profiles were sampled for a limited range of  chemical analyses: 1,300 
profiles sampled at 0-10 cm, 15-25 cm and 40-50 cm depths for pH in calcium chloride; 
400 to classify them using the Australian Soil Classification. Most commonly these 
samples were analysed for pH, electrical conductivity, exchangeable cations, cation 
exchange capacity and percentage of  sand, silt and clay. 
• The Chemistry Centre carried out laboratory analyses using the methods listed in 
Appendix 3. 
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• Soil series (Purdie 1999) were identified and described in a standard format. These 
definitions and descriptions are in the Map Unit Database. Many of  the soil profiles were 
placed into soil series and this information is available in the Soil Profile Database. 
• Conceptual models were developed which relate the various sources of  evidence (field 
data, previous resource data, photo interpretation, published soil process and development 
models) to soil variation. A synthesis of  this material was used to adjust the map 
boundaries and predict which soils occur within them. 
• Black and white aerial photographs at 1:50,000 scale were used as the mapping base. The 
map unit boundaries and labels were captured from these photographs using a computer 
aided mapping system operated on MicroStation software. The site locations were also 
digitised from aerial photographs. The map unit at each site was identified from the 
digitised maps and has been added to the Soil Profile Database. 
• The map units were described in a standard format and this information has been added to 
the Map Unit Database. The description includes the proportion of  W A  soil groups 
(Schoknecht 1999) and soil series within each map unit. 
• Land qualities have been assessed for each soil series and for soil series in each land unit 
within each map unit following the methodology outlined in van Gool and Moore (1999). 
Figure 7. Distribution o f  field sites within the survey area 
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Mapping units 
A map unit identifies areas with similar characteristics and properties. In the Katanning 
survey soil-landscape units are used to identify areas that have similar soil and landforms. 
Soil-landscape map units were used because large areas can be covered rapidly. The broad 
mapping scale and low intensity of  sampling do not allow individual soil units to be mapped. 
Soil-landscape units (e.g. soil-landscape systems) are delineated with the aid of remote sensing 
techniques such as aerial photographs. They are defined on landfoim and the pattern of 
geology, soil and vegetation within the landfonii. 
Agriculture Western Australia has established a hierarchy of  soil-landscape map units which 
aims to maintain a consistent approach with different scales of mapping and varying levels of 
complexity of  soils and landscapes (Purdie 1999). Moving down the hierarchy, the units 
cover smaller areas and the complexity within each unit decreases (Figure 8). Each map unit in 
Western Australia has a unique symbol indicating its place in the mapping unit hierarchy. The 
two types of  map unit symbol used in the survey are illustrated in the following example. 
Example 1: 259Ek_ls indicates the map unit is in the Western Region (2), Avon Province 
(25), Southern Zone of  Ancient Drainage (259), East Katanning System (259Ek), East 
Katanning 1 Subsystem (259Ek_1), East Katanning 1 Subsystem (259Ek_ls). On the 
accompanying map the map unit is labelled Ekls. This is shown in Figure 8. 
Example 2: 253EuDMs indicates the map unit is in the Western Region (2), Avon Province 
(25), Eastern Darling Range Zone (253), Eulin Uplands System (253Eu), Dalmore Subsystem 
(253EuDM), Dalmore Subsystem sandy phase (253EuDMs). On the accompanying map the 
map unit is labelled DMs. 
The leading numerals are omitted from the accompanying maps for clarity. The full symbols 
are attached to the digital maps and are used in the Soil Profile and Map Unit Databases. 
Cropping is a mainstay o f  many farming properties in the survey area 
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1. Regions 
Broad subdivisions of  the Australian continent 
(Division of  Soils, CSIRO 1983). 
e.g. The Western Region (2) 
2. Provinces 
Provides a broad overview of  the whole state 
suitable for maps at scales of  about 1:5,000,000 
(Division of Soils, CSIRO 1983). 
e.g. The Avon Province (25) 
3. Zones 
Areas defined on geomorphological or geological 
criteria, suitable for regional perspectives. 
e.g. Southern Zone o f  Ancient Drainage (259) 
Zone or 
Rejuvenated 
Drainage 
4. Systems 
Areas with recurring patterns of  landforms, soils and 
vegetation, suitable for regional mapping at scales of 
1:250,000. 
e.g. East Katanning System (259Ek) 
5. Subsystems 
Areas o f  characteristic landfoil is features containing 
definite suites o f  soils, suitable for mapping at 
regional scales of  1:100,000. 
e.g. East Katanning 1 Subsystem (259Ek_1) 
6. Subsystem phases 
Division of  subsystems based on land use 
interpretation requirements. 
e.g. East Katanning 1 Subsystem sandy phase 
(259Ek 1s) 
Figure 8. Hierarchy o f  soil-landscape map units used in this report 
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Soil-landscape regions, provinces and zones 
The Katanning survey is located within the Western Region of  Australia which covers most of 
the agricultural and pastoral areas of  Western Australia excluding the Kimberley, the Sandy 
Desert and the Nullarbor Plain (Bettenay 1983). Two soil-landscape provinces, Avon and 
Stirling, are represented in the survey area. 
The Avon Province is a laterised plateau on Precambrian granites and gneisses, dissected at 
the margins by rivers including the Swan-Avon and the Blackwood (Bettenay 1983). Most of 
the survey area is in this province which incorporates the Western Darling Range Zone, the 
Eastern Darling Range Zone, the Zone of Rejuvenated Drainage and the Zone of  Ancient 
Drainage. 
The Stirling Province is a narrow strip along the Southern Ocean with Proterozoic 
gneisses and migmatites which are overlain sporadically by Tertiary marine and continental 
sediments (Bettenay 1983). Less than 3% of the survey is in this province and includes just 
the Stirling Range Zone. 
The boundaries of  the soil-landscape provinces and zones are shown in Figure 9. 
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Southern 
Zone of 
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Katanning 
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Stirling Range 
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Figure 9. Soil-landscape provinces and zones in the Katanning survey area 
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Western Darling Range Zone 
The Western Darling Range Zone is a moderately incised lateritic plateau on granite covered 
by deeply weathered lateritic soils and soils formed in lateritic colluvium. Where major rivers, 
such as the Blackwood and Collie, have eroded the plateau, deeply incised valleys have formed 
and the laterite profile has been stripped to expose fresh rock. Soils are formed where the 
predominant granite and gneiss rocks have weathered in place. 
The Western Darling Range Zone extends from Julimar, north of  the Avon River, south to the 
Blackwood River (Tille 1996). It ranges from 30 to 80 km wide and is bounded by the Darling 
Scarp in the west and the Eastern Darling Range Zone in the east. Its eastern boundary is 
often indistinct. In the survey area, the boundary between the Western and Eastern Darling 
Range Zones follows the catchment divide between the Blackwood and Collie Rivers. 
The Western Darling Range Zone corresponds roughly to the Darling Peneplain Region 
(Teakle 1938) and the Darling Soil Combination (Smith 1952). The soils are mainly loamy and 
sandy gravels with small areas o f  yellow and pale deep sands. There are also areas o f  red-. 
brown and yellow-brown barns grading to clays and grey deep sandy duplex soils formed on 
weathered granite, dolerite or gneiss. 
Jarrah (Eucalyptus marginata) and marTi (E. calophylla) forest with some wandoo (E. wandoo) 
and blackbutt (E. patens) mainly cover the zone. The vegetation was mapped by Smith 
(1974) as the Bridgetown Vegetation System within the Darling Botanical District (Menzies 
Subdistrict). 
The Western Darling Range Zone includes only the Darling Plateau System. Its mapping 
hierarchy code is 255. 
Eastern Darling Range Zone 
The Eastern Darling Range Zone is a moderately to strongly dissected lateritic plateau on 
granite with eastward flowing streams in broad shallow valleys. Eocene sediments also occur. 
Soils are mainly fonned in laterite colluvium or on weathered granite. 
The zone extends north of  the Avon River south to the Blackwood River (Tille 1996). It 
ranges from 20 to 70 km wide and is bounded by the Western Darling Range Zone in the west 
and the Zone of  Rejuvenated Drainage in the east. 
This zone contains large remnants o f  undulating plateau covered by deeply weathered lateritic 
soils. Valleys dissected into the underlying granitic bedrock by the Blackwood River and its 
tributaries separate them. A feature is the broad, flat areas o f  Eocene sedimentary deposits 
high in the landscape, often bearing remnants of  ancient rivers and lakes systems. The western 
boundary between the Western and Eastern Darling Range Zones follows the catchment divide 
between the Blackwood and Collie Rivers. The western boundary with the Zone of 
Rejuvenated Drainage lies where most of  the broad plateau with lateritic soils had been eroded 
leaving small isolated scattered remnants of  lateritic soils. 
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In the survey area, the Eastern Darling Range corresponds roughly to the Dwarda Region 
(Teakle 1938) and the Darling Soil Combination (Smith 1952). The soils on the plateau 
remnants are yellow and pale sandy gravels and yellow loamy gravels with small areas of 
yellow and pale deep sands. Between the plateau remnants are valleys or areas of  undulating 
rises and low hills covered with yellow loamy and sandy gravels and yellow and red loamy 
duplex soils. On the eastern edge of  this zone towards Darkan and Boscabel, grey deep sandy 
duplex soils become increasingly common. 
Forests and woodlands o f  jarrah (E. marginata), math  (E. calophylla) and wandoo 
(E. wandoo) mainly cover the land. The vegetation was mapped by Smith (1974) as the 
Bridgetown, Williams and Beaufort Vegetation Systems within the Darling Botanical District 
(Menzies Subdistrict). 
This zone comprises the Boscabel, Boyup Brook Valleys, Darkan and Eulin Uplands soil- 
landscape systems. Its mapping hierarchy code is 253. 
Zone of Rejuvenated Drainage 
The Zone of  Rejuvenated Drainage is an erosional surface of  gently undulating rises to low 
hills. It contains continuous stream channels that flow in most years. Colluvial processes are 
active with most soils formed in colluvium or weathered granitic rock. Small gravelly remnants 
of  the laterite profile remain on hill crests and are often flanked by steep breakaways. 
The zone extends from Three Springs to south of  Tambellup, bounded by the Eastern Darling 
Range Zone to the west. The Northern and Southern Zones of  Ancient Drainage form its 
eastern boundary. The boundary between the Zones of  Rejuvenated and Ancient Drainage is 
known as the Meckering Line. This imaginary line was defined by Mulcahy (1967) as 
marking the downstream limit of  broad valley flats with salt lake chains and extends 
southeastwards from beyond Moora in the north through Meckering to Wagin. Although 
not well defined in the survey area, it runs close to Wagin, Katanning and Broomehill. 
In the survey area, the Zone of Rejuvenated Drainage corresponds roughly to the Avon Region 
and the south-eastern Dwarda Region (Teakle 1938), and the Jingalup Soil Combination 
(Smith 1952). Rises and low hills are capped with sandy gravels or, less often, loamy gravels 
and are surrounded by breakaways. Grey deep sandy duplex soils dominate the slopes and 
valley flats. These soils have mottled yellow, grey or, less commonly, brown clayey subsoils. 
The subsoils are usually sodic and range from neutral to slightly acidic. Red to reddish brown 
sandy or, less commonly, loamy duplex soils are common on the slopes and are formed on 
weathered dolerite or gabbro. The broad alluvial plains of  the Arthur, Beaufort and Hillman 
Rivers lie within this zone. The soils are usually grey sandy duplexes and often affected by 
salinity. 
The land cover ranges from jarrah (E. marginata) and math (E. calophylla) woodlands in the 
west to woodlands of wandoo (E. wandoo), rock sheoak (Allocasuarina huegeliana) and jam 
(Acacia acuminata) in the east. York gum (E. loxophleba), brown mallet (E. astringens), blue 
mallet (E. gardneri) and flat-topped yate (E. occidentalis) are also common. 
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The vegetation was mapped by Smith (1974) and Beard (1980) as the Jingalup and Beaufort 
Vegetation Systems of  the Darling Botanical District (Menzies Subdistrict) and the 
Broomehill, Narrogin, Tambellup and Wagin Vegetation Systems of  the Avon Botanical 
District. 
The Zone of  Rejuvenated Drainage consists of  the Arthur River, Beaufort, Carrolup, 
Dellyanine, Farrar, Jingalup, Noning and Whinbin Systems. Its mapping hierarchy code is 
257. 
Southern Zone of Ancient Drainage 
The Southern Zone of Ancient Drainage is an ancient peneplain o f  low relief with no 
connected drainage. Salt lake chains occur as remnants of  ancient drainage systems that now 
only function in very wet years. The lateritic uplands form plains dominated by grey sandy 
gravels. Within the survey area, the zone differs from this description as it lies within the 
Blackwood catchment. This catchment lacks primary salt lake chains and extensive areas of 
lateritic uplands. The lakes within the catchment, which include Lake Dumbleyung and Lake 
Coyrecup, have only become saline since the 1940s (Grein 1995). Remnants of  grey sandy 
gravel plain are most common on upland areas in the north and east but do not occur along the 
southern catchment boundary which also forms the southern boundary of  the zone. 
The zone extends from Corrigin in the north to south of  Broomehill and Nyabing. It  is 
bounded to the west by the Zone of  Rejuvenated Drainage along the Meckering Line which 
runs close to Wagin, Katanning and Broomehill. It extends beyond the eastern boundary of 
the survey area; its southern boundary is the catchment divide between the Blackwood and 
Pallinup Rivers which marks the boundary with the Stirling Range Zone (Stirling Province). 
Within the survey area, the Southern Zone of Ancient Drainage corresponds roughly to the 
Corrigin Region and west of  the Avon Region (Teakle 1938) and the Dumbleyung soil 
combination (Smith 1952). The soils are mostly shallow sandy or loamy duplexes. Their 
clayey subsoils are sodic, range from neutral to alkaline and are often calcareous. Most soils 
have grey coloured topsoils and either brown, grey or less commonly yellow subsoils. 
Reddish brown to red loamy duplex soils, barns and clays are common on weathered gneiss 
rocks. Sandy gravels with small areas of  pale deep sands cap the rises and low hills. The soils 
on the broad alluvial and lacustrine plains of  the Coblinine River and its tributaries are mainly 
salt-affected sandy and loamy duplex soils. 
Woodlands of  wandoo (E. wandoo) and rock sheoak (Allocasuarina hue geliana) or salmon 
gum (E. salmonophloia), red morrel (E. longicornis) and York gum (E. loxophleba) occur in the 
west changing to heath and mallee eucalypt communities in the east. Brown mallet 
(E, astringens), blue mallet (E. gardneri), moort (E. platypus) and flat-topped yate 
(E. occidentalis) are also common. The vegetation was mapped by Beard (1980) as the 
Dumbleyung Vegetation System in the Avon Botanical District and the Hyden Vegetation 
System in the Roe Botanical District. 
In the survey area the Zone of  Ancient Drainage consists of  the Coblinine, Dongolocking, 
Datatine, East Katanning, Kukerin, Nyabing and Tieline Systems. Its mapping hierarchy code 
is 259. 
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Stirling Range Zone 
The Stirling Range Zone consists of  the steep mountains of the Stirling Range (Proterozoic 
metasediments) and undulating rises on Archaean granitic rocks in the upper catchment of  the 
Pallinup River. The zone extends from north-west of Gnowangerup to the Stirling Range in 
the south. It includes the upper and middle catchments of  the Pallinup River, the North 
Stirlings as well as the Stirling Range. It is bounded to the north by the Southern Zone of 
Ancient Drainage and to the west by the Zone of  Rejuvenated Drainage. In the survey area 
this corresponds to the catchment divide between the Pallinup River and the Blackwood and 
Gordon-Frankland Rivers respectively. 
This zone consists o f  undulating rises dissected by the Pallinup River. It is similar to the 
Zone of  Rejuvenated Drainage in that most of the laterite profile has been stripped to expose 
fresh rock or mottled and pallid zone clays. However the soils in the Stirling Range Zone 
differ from those in the Zone of Rejuvenated Drainage as they are mainly shallow sandy and 
loamy duplexes. The soils are mainly grey with hardsetting sandy or loamy topsoils. Their 
subsoils are sodic and range from neutral to alkaline and are often calcareous. A large number 
of  dolerite and gabbro dykes occur north-east of Gnowangerup. Alkaline reddish brown 
shallow sandy and loamy duplex soils are found on these dykes. The zone is similar to 
Teakle s Stirling Region (Teakle 1938). 
The native vegetation is mainly woodland of York gum (E. loxophleba), flat-topped yate 
(E. occidentalis), with some salmon gum (E. salnionophloia), wandoo (E. wandoo) and moort 
(E. platypus). Beard (1980) mapped this area as the Dumbleyung Vegetation System within 
the Avon Botanical District. 
The Stirling Range Zone within the Katanning survey area consists o f  one soil-landscape 
system, the Upper Pallinup System. Its mapping hierarchy code is 241. 
Accompanying maps 
Maps are a representation of  the land reality. Soils foun a continuum in the landscape, 
therefore unit boundaries are placed by surveyor judgement on evidence available at the scale 
of mapping. They do not indicate sharp changes, but a position where the rate of  soil and 
landscape variation is greatest. 
The Katanning area was mapped at a scale of  1:150,000 and is covered by two map sheets. 
The map legend briefly describes the landscape and major W A  soil groups for each map unit 
(usually the subsystem). Descriptions of map units apply to the whole survey and to any 
occurrences in adjacent surveys. Individual map units may differ considerably from this 
description in terms o f  the proportion of  different soils and landfoi ins that occur within them. 
Thus the map provides a guide to what may occur at a particular point or selected area, not a 
definitive statement. The double weight line indicates the soil-landscape zone boundaries. 
The map units within each soil-landscape system have the same colour and the map legend is 
arranged alphabetically by soil-landscape system. 
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Soil-landscape systems 
Twenty one soil-landscape systems have been identified in the Katanning survey. They are 
defined on criteria including geology, landform and soil. Table 8 lists the systems, how they 
fit into the mapping hierarchy and the area covered. The boundaries of the soil-landscape 
systems are presented in Figure 10. A brief discussion about these systems follows. 
Most systems are further divided into subsystems and in some cases into phases. The 
systems and their component subsystems and phases are described in the following pages. 
They are presented in alphabetical order by system name. 
For each system the main landforms and soils are briefly described. A map shows the 
distribution of  the system within the Katanning survey. The regional geology is also listed, as 
are the main vegetation species found. An indication of  present land use and land management 
issues associated with each system is included. A table describing the subsystems and their 
phases in temis of landfoims, soil series and W A  soil groups has been included for most 
systems, except Nyabing. A generalised cross-section shows the relative position o f  the 
subsystems and most common phases with the system. A legend to the symbols used in the 
cross-sections is shown on page 42. 
Eu 
v 
Eu 
Bv 
Dp 
Darkan 
• 
Dk 
E 
Dk 
rdvit 
Bo 
J 
Bo 
Jp 
. De 
Fa 
Cb Do 
Kk 
Cb 
De 
11421 
Kojonup 
• 
Wb 
Wagin 
No 
DeeCb 
Wb 
Wb 
Ca 
Katanning 
Ca 
_ 
Ek 
Ek 
Do 
Dt 
Dumbleyung 
Cb 
Ek 
Kk 
. 
T n 
Kk 
Cb 
Dt 
Dt 
Ek 
Cb 
Up 
Kk 
Kk 
Dt 
41911P 
Ek 
4 
Ek 
Eu Be Eu 
Legend o f  systems 
Ar Arthur River By Boyup Brook Valleys De Dellyanine Dp Darling Plateau Eu Eulin Uplands Kk Kukerin Tn Tieline 
Be Beaufort Ca Carrolup Dk Darkan Dt Datatine Fa Farrar No Norring Up Upper Pallinup 
Bo Boscabel Cb Coblinine Do Dongolocking Ek East Katanning Jp Jingalup Ny Nyabing Wb Whinbin 
Figure 10. Soil-landscape systems in the survey area 
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Table 8. Soil-landscape systems within the Katanning survey and place in the 
mapping hierarchy. 
Province and Zone System Symbol Area % of 
(ha) survey 
Avon  Province 
Western Darling Range Zone Darling Plateau 255Dp 49,525 3.4 
Eastern Darling Range Zone Boscabel 253Bo 77,984 5.4 
Boyup Brook Valleys 253Bv 33,667 2.3 
Darkan 253Dk 92,477 6.4 
Eulin Uplands 253Eu 82,559 5.7 
Zone of Rejuvenated Arthur River 257Ar 16,759 1.2 
Drainage Beaufort 257Be 31,171 2.1 
Carrolup 257Ca 210,163 14.5 
Dellyanine 257De 216,098 14.9 
Farrar 257Fa 104,738 7.2 
Jingalup 257Jp 18,183 1.3 
Norring 257No 27,546 1.9 
Whinbin 257Wb 63,824 4.4 
Southern Zone of Ancient Coblinine 259Cb 107,481 7.4 
Drainage Datatine 259Dt 57,991 4.0 
Dongolocking 259Do 67,121 4.6 
East Katanning 259Ek 101,588 7.0 
Kukerin 259Kk 28,855 2.0 
Nyabing 259Ny 429 <0.1 
Tieline 259Tn 25,014 1.7 
Stirling Province 
Stirling Range Zone Upper Pallinup 241Up 41,048 2.8 
Intact lateritic plateau fonned over granitic basement occurs as the Darling Plateau System 
in the Collie River catchment in the north-west of  the Katanning survey. This consists o f  an 
undulating plateau with mainly sandy and loamy gravel soils. To the south (and along the 
eastern margins), the plateau has been dissected by the westward flowing Blackwood River 
and its tributaries, with the plateau remnants mapped as the Eulin Uplands System. This has 
similar soils to the Darling Plateau, and contains extensive areas of  poorly drained upland flats 
developed on Eocene sediments. Where the plateau has been eroded by the Blackwood River 
and its tributaries, it forms steep-sided valleys with soils formed on weathered granitic rocks 
and lateritic colluvium. These valleys have been mapped as the Boyup Brook Valleys and 
have gravels, grey deep sandy and brown deep loamy duplex soils. 
Further east, the landforms change from dominantly plateau dissected by valleys, to rises and 
low hills with streams and rivers often forming broad alluvial plains. The Boscabel and 
Darkan Systems have been mapped to the north of  Kojonup to Darkan These systems have 
dominantly gravel soils on the crests and slopes, similar to the soils to the west. Darkan has 
39 
KATANNING AREA LAND RESOURCES SURVEY 
mainly yellowish brown coloured sandy and loamy gravels. Some low hills have soils formed 
on weathered granite and dolerite. Boscabel has lower relief, with mainly gently undulating to 
undulating rises and very few areas of  soil formed on freshly weathered rock. The soils are 
dominantly pale coloured sandy gravels with significant areas o f  pale deep sands. Eocene 
sediments occur in both systems but are more common in the Boscabel System. 
The Dellyanine, Farrar and Jingalup Systems are low hills and rises with mainly grey deep 
sandy duplex soils fatmed in weathered granite. Rock outcrops are common on hillslopes, 
particularly in the Dellyanine System. Red loamy and sandy duplex soils and gritty brown 
deep sands are associated with the dolerite and granite outcrops. The Dellyanine and Farrar 
Systems have small remnants of  laterite plateau with gravel soils, usually edged with acid 
duplex soils on breakaways. In the Jingalup System, these remnants are more extensive. 
Relief in Jingalup is lower than in the Farrar and Dellyanine, and the hill crests are 
generally closer together forming distinct shallow valleys. The Farrar and Dellyanine 
Systems are very similar but the relief, slope gradients and proportion of rock outcrop are 
higher in the Dellyanine System. 
The Whinbin and Carrolup Systems occur to the east of  the Dellyanine and Farrar 
respectively. They feature dominantly grey deep sandy duplex soils formed on weathered 
granitic rock and truncated laterite profile. A significant proportion of  soils fonned on 
colluvial deposits derives from weathered rock and/or laterite soil. The relief is generally more 
subdued in these systems with gently undulating to undulating rises dominant. The Carrolup 
System also has small areas of  aeolian sand deposits on the slopes found to the east of many 
of the sand dunes along the Carrolup and Cartmeticup Rivers. The Whinbin System includes 
low granite hills with dolerite dykes which have alkaline loamy red duplex soils. 
In the eastern third of  the survey area, relief becomes lower with gently undulating rises most 
common. Generally the soils are still dominantly grey duplexes with shallower depth to clay 
subsoils and often hardsetting topsoils. Subsoil pH is generally alkaline and often calcareous. 
Gravels and deep sands are also more common in the east. Four major systems have been 
mapped in this area: Dongolocking, Kukerin, East Katanning and Datatine. Grey shallow 
and deep sandy duplex soils dominate the Dongolocking System with gravels capping the 
rises. Dongolocking also contains small areas of  aeolian deposits on rises to the south-east of 
lakes. These deposits derive from lakes outside the survey boundary. The Kukerin and East 
Katanning Systems have more extensive areas of  gravel uplands with pockets o f  pale deep 
sands common. The gravels occur mainly on the crests and upper slopes on the East 
Katanning System, but gravels are dominant in Kukerin, often extending to the lower 
slopes. The Datatine System has much less gravel. This is associated with rises and low 
hills of  gneiss and granite with dolerite and gabbro dykes common. The soils include red 
loamy calcareous earths and alkaline red duplex soils as well as grey deep sandy duplex soils. 
This system includes broad valley flats with dominantly red loamy soils. 
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Large areas o f  the survey area have been cleared Rock sheoak often survives as remnant vegetation 
for  agriculture such as this paddock in the on granite outcrops such as this site near 
Dellyanine System. Kojonup. 
Typical summer landscape in the 
East Katanning System. 
Hardsetting su 
the survey area. 
many soils in 
Dolerite dykes may be visible above Granite outcrops like this one in the Farrar System around 
the ground surface in some areas. Kojonup are a feature o f  the rolling hills. 
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In the south-east, relief is very low, particularly in the Tieline System, east o f  Broomehill. 
This consists o f  level to gently undulating plains with some gently undulating rises. The soils 
are mainly grey deep and shallow sandy duplexes with very little gravel or deep sands. 
Hardsetting grey loamy duplex soils are also common. This system include 's valley flats and 
alluvial plains, containing a significant proportion o f  saline wet soils. The soils' in Nyabing 
System are similar to Tieline, except the rises are capped with duplex sandy gravels. 
In the south-east near Gnowangerup, gently undulating to undulating rises drained by  the 
Pallinup River form the Upper Pallinup System. It has very similar soils to Tieline, with 
hardsetting grey shallow duplex soil dominant. Red shallow sandy and loamy duplex soils, 
with alkaline subsoils, are common formed on shallow areas o f  dolerite and gabbro. 
While the dominant systems consist o f  rises and low hills, four systems associated with broad 
alluvial plains have also been defined: Arthur River, Beaufort, Coblinine and Norring. The 
Arthur River, Beaufort and Coblinine systems are broad (1 to 7 km wide), level to gently 
undulating alluvial plains with saline wet soils and grey shallow and deep duplex soils. The 
Norring System occurs south o f  Wagin through to Woodanilling and consists o f  salt lakes and 
swamps with extensive areas o f  saline wet soils and duplex soils. Deep sands and deep sandy 
duplex soils occur on the lunettes and sandplain to the east o f  the lakes. The Beaufort 
System includes the floodplains o f  the Beaufort and Hillman Rivers and is dominated by  grey 
deep sandy duplex soils. Saline wet soils and grey shallow sandy duplexes, often with alkaline 
subsoils, are also common. The Arthur River System includes the broader Arthur River flats 
and is dominated by  saline wet soils with grey shallow and deep sandy duplexes also common. 
Small lakes and swamps also occur in this system. The Coblinine System occurs east and 
north o f  Wagin and includes Lake Dumbleyung. It is formed by the floodplains o f  the 
Coblinine and Lefroy Rivers and the Dongolocking Creek. Saline wet soils are dominant with 
significant areas o f  alkaline grey shallow and loamy duplex soils. Grey deep sandy duplexes, 
grey hard cracking clays and grey calcareous loams also occur in this system. 
Legend to symbols used in system cross-section diagrams 
Aoelian deposits, mainly 
deep sands 
Alluvial deposits 
Wet or waterlogged soils, 
including saline wet soils 
Eocene sediments 
+ 1- -k• -F 
Tertiary laterite 
profile with duricrust 
Colluvium and/or Tertiary 
laterite profile 
Granite, gneiss and/or 
adamellite with dolerite dykes, 
colluvial deposits also occur 
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Arthur River System 
16,759 ha 1.2% o f  survey area 
Broad (1.5 to 4.5 km) level to gently undulating 
alluvial plains of  the Arthur River with small areas 
of  dunes, lunettes, swamps and lakes. The system is 
named after the Arthur River. 
The main soils are saline wet soils, mainly saline 
grey shallow sandy duplex soils. Other soils include 
grey shallow and deep sandy duplex soils with grey 
or brown sodic clay subsoil, which are often alkaline 
and calcareous at depth. 
Geology: Alluvial deposits of  sand, silt and clay 
(Cza) with small areas o f  lacustrine deposits (QI) 
associated with lakes and swamps (Chin and Brakel 
1986). 
Native vegetation: Valleys o f  the Wagin 
Vegetation System (Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo) 
woodland 
• O t h e r  trees: rock sheoak (Allocasuarina huegeliana), jam (Acacia acuminata), York gum (E. loxophleba), 
swamp sheoak (Casuarina obesa), and salmon gum (E. salmonophloia) in the east 
• Shrubs:  Melaleuca spp. and samphire 
• Other salt-tolerant species including introduced grasses such as barley grass (Hordeum sp.) are also 
common. 
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Distribution of Arthur River System 
Present  land use a n d  land management 
• Grazing of  salt-tolerant vegetation and improved pastures 
• Limited cropping o f  oats or barley in long pasture dominated rotations 
• High soil salinity is the main limitation to production 
• Frost, waterlogging and flooding also further limit production mainly to grazing. 
Similar systems 
• Beaufort and Coblinine are also broad alluvial plains 
• Beaufort has a lower proportion o f  saline wet soils 
• Coblinine has a higher proportion o f  alkaline and calcareous soils and salt lake soils 
• Norring is mainly a lacustrine plain with a much higher proportion o f  salt lake soils. 
43 
KATANNING A R E A  LAND RESOURCES SURVEY 
Arthur River System 
Subsystem Landform 
description 
W A  Soil Group Soil Series % of 
unit 
An Plains with Grey shallow sandy duplex Indinup 1 20 
Arthur River 1 stream channels Alkaline grey shallow sandy duplex Fairclough 20 
Subsystem 0-2% gradient Saline wet soil Brynie 2 15 
(5,907 ha) 1-2 m relief Grey deep sandy duplex Indinup 10 
Grey deep sandy duplex Warup 10 
Main others: Brynie 7; 25 
Warren; Yowangup; 
Eastwood 
Ar2 Plains with Alkaline grey shallow sandy duplex Fairclough 2 15 
Arthur River 2 stream channels Grey deep sandy duplex Indinup 15 
Subsystem 0% gradient Saline wet soil Brynie 15 
(8,649 ha) 0-3 m relief Saline wet soil Brynie 2 15 
Saline wet soil Brynie 5 10 
Saline wet soil Brynie 7 10 
Main others: Brynie 9; 20 
Eulanda; Moodiarup 1; 
Warren; Yowangup 
Ar3 Dunes Brown deep sand Yowangup 90 
Arthur River 3 0-5% gradient Main others: 10 
Subsystem 1-5 m relief Warren; Brynie 7 
(867 ha) 
Ar4 Swamps, small Salt lake soil 40 
Arthur River 4 lakes with dunes Saline wet soil Brynie 7 30 
Subsystem and lunettes Alkaline grey shallow sandy duplex Fairclough 10 
(1,336 ha) 0-1% gradient Alkaline grey deep sandy duplex Ballard 10 
1-5 m relief Main others: Yowangup; 10 
Fairclough 2 
m above 
sea level 
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Beaufort System 
31,171 ha 2.1% o f  survey area 
Broad (1.5 to 6 km), level to very gently inclined 
alluvial plains of  the Beaufort and Hillman Rivers 
with small areas o f  dunes, swamps and lakes. The 
system is named after the Beaufort River. 
The main soils are grey deep sandy duplexes with 
grey or brown sodic clay subsoils that are neutral to 
slightly alkaline. Other soils include saline wet soils 
and grey shallow sandy duplexes, sometimes with 
alkaline, calcareous subsoils. 
Geology: Alluvial deposits o f  sand, silt and clay 
(Cza) with small areas of  lacustrine deposits (QI) 
associated with lakes and swamps (Wilde and 
Walker 1982, Chin and Brakel 1986). 
Native vegetation: Valleys o f  the Beaufort 
Vegetation System (Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo) 
woodland, usually associated with rock sheoak (Allocasuarina huegeliana) and jam (Acacia acuminata) 
• Othe r  trees: flat-topped yate (E. occidentalis), swamp sheoak (Casuarina obesa), slender banksia 
(Banksia attenuata) with some 'pa th  (E. calophylla) and jarrah (E. marginata) along the Hillman River 
• Shrubs: stinkwood (Jacksonia sternbergiana), paperbark (Melaleuca sp.) 
• Salt-tolerant species including samphire and introduced grasses such as barley grass (Hordeum sp.) are 
common on saline soils. 
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Present  land use a n d  land management 
• Sheep grazing o f  improved pastures and salt-affected land 
• Limited cropping o f  oats or barley in long pasture-dominated rotations 
• Uncleared land reserved for nature conservation 
• Some areas used for oil mallee plantations and alley farming 
• Soil salinity and waterlogging are the main limitations to production 
• Frost and flooding further limit production mainly to grazing. 
Similar systems 
• Arthur River and Coblinine Systems are also broad alluvial plains 
• Arthur River has a higher proportion o f  saline wet soils 
• Coblinine has a higher proportion o f  alkaline and calcareous soils and salt lake soils 
• Norring is mainly a lacustrine plain with a much higher proportion o f  salt lake soils 
• Norring 1 Subsystem is very similar to Beaufort 1. 
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Beaufort System 
Subsystem Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Bel Plains with stream Grey deep sandy duplex Indinup 20 
Beaufort 1 channels Grey shallow sandy duplex Indinup 1 15 
Subsystem 0-1% gradient Grey shallow sandy duplex Eastwood 15 
(25,500 ha) 0-5 m relief Grey deep sandy duplex Eulanda 10 
Saline wet soil Brynie 10 
Alkaline grey shallow sandy duplex Fairclough 1 10 
Main others: Yowangup; 20 
Warup; Tarwonga 1; 
Brynie 8; Eastwood 1; 
Eastwood 2; Warup 3; 
Tarwonga°3; Ballard 3; 
Warren; Lennard 1 
Be2 Plains with stream Grey deep sandy duplex Indinup 30 
Beaufort 2 channels Saline wet soil Brynie 20 
Subsystem 0-1% gradient Saline wet soil Brynie 3 20 
(3,082 ha) 1-5 m relief Saline wet soil Brynie 2 10 
Grey shallow sandy duplex Indinup 1 10 
Main others: 10 
Warup 2; Warren 
Be3 Dunes Brown deep sand Yowangup 1 50 
Beaufort 3 0-5% gradient Brown deep sand Yowangup 40 
Subsystem 2-5 m relief Main others: Indinup; 10 
(1,448 ha) Indinup 1; Brynie 
Be4 Swamps and Saline wet soil Brynie 30 
Beaufort 4 small lakes with Salt lake soil 30 
Subsystem lunettes and Brown deep sand Yowangup 1 20 
(1,141 ha) dunes Main others: Yowangup; 20 
Moojebin 5 
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sea level 
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Boscabel System 
77,984 ha 5.4% of  survey area 
Gently undulating rises and occasional undulating 
low hills; valley flats and narrow alluvial plains with 
some swamps, lunettes and dunes. The name is 
derived from the small village of  Boscabel in the 
Kojonup Shire. 
The main soils are deep sandy gravels, usually pale 
coloured, which occur on broad gravelly uplands. 
Others include grey deep sandy duplex soils with 
yellow or less commonly grey neutral to slightly 
acid subsoils, shallow and duplex sandy gravels with 
small areas o f  pale deep sands. 
Geology: conuvium (Qc), alluvium (Qa) and 
reworked sand (Qas) with significant areas of  laterite 
(Cz/) and reworked sandplain (Czs). Small areas of 
biotite granite, adamellite (Age) and quartz 
monzonite (Agze), with a few north-west trending 
dolerite dykes (d), as well as north-west and west 
trending quartz veins (q). Small areas of  alluvium 
(Ta) were mapped on the crests of  present rises (Wilde and Walker 1982, Chin and Brakel 1986). 
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Native vegetation: Beaufort Vegetation System (Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo), usually in association with inarri (E. calophylla) and/or 
jarrah (E. rnarginata), as woodland and forest 
• O the r  trees: flooded gum (E. rudis), Drummond s gum (E. drummondii), flat-topped yate (E. occidentalis), 
slender banksia (Banksia attenuata), Christmas tree (Nuytsia floribunda) and rarely York gum 
(E. loxophleba), rock sheoak (Allocasuarina huegeliana) and jam (Acacia acuminata) 
• Shrubs: parrot bush (Thyandra sp.), poison bushes (Gastrolobium spp.), tea-tree (Leptospermum 
erubescens), stinkwood (Jacksonia sternbergiana), harsh hakea (Hakea incrassata) and blackboy 
(Xanthorrhoea sp.). 
Present  land use a n d  land management 
• Sheep and some cattle grazing o f  improved annual pastures 
• Cropping in long rotations with annual pasture: mainly cereals, particularly oats, and canola with some 
lupins and faba beans 
• Small areas o f  irrigated lucerne 
• Tagasaste is grown on the deep sand, often in alleys 
• Waterlogging limits production on grey sandy duplexes, particularly on the valley floors and lower slopes 
and salinity, flooding and inundation further limit production on valley floors 
• Wind erosion risk is high on the deep sands. 
Similar systems 
• Darkan also has dominant gravel soils on crests and slopes, mainly yellowish brown sandy and loamy 
gravels. Darkan has greater relief than Boscabel with some low hills containing soils formed on weathered 
granite and dolerite. Eocene sediments occur in both systems but are more common in Boscabel. 
• The soils and geology in Boscabel are similar to those in the Qualeup and Kulikup Subsystems o f  the Eulin 
Uplands System. Boscabel consists o f  rises separated by valley flats, rather than plateau remnants. 
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Boscabel System 
Subsystems and 
phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Bol Hill crests and Deep sandy gravel Gorn 30 
Boscabel 1 summit surfaces, Deep sandy gravel Gibbs 15 
Subsystem lower to Duplex sandy gravel Wahkinup 10 
(42,377 ha) upper slopes Shallow gravel Worsley 1 10 
0-7% gradient Duplex sandy gravel Lennard 5 
10-30 m relief Grey deep sandy duplex Moojebin 5 
Pale deep sand Kauring 2 5 
Other gravels: 10 
Yalanbee; Gom 1; 
Gorn 2; Worsley; 
Cumming 1 
Main others: 10 
Balkuling 1; 
Balkuling; Warup; 
Tarwonga 2; Kauring; 
Yowangup; 
Ravenscliffe 
Bols Lower and Pale deep sand Ravenscliffe 40 
Boscabel 1 mid-slopes Pale deep sand Kauring 2 20 
Subsystem 3-5% gradient Pale shallow sand Kauring 1 20 
sandy phase 10-30 m relief Gravelly pale deep sand Kauring 10 
(2,538 ha) Main other: Gorn 1 10 
Bolw Swamps, lunettes Grey deep sandy duplex Eulanda 30 
Boscabel 1 Brown deep sand Yowangup 30 
Subsystem wet phase Wet soil Swamps and lakes 25 
(832 ha) Undifferentiated 15 
Bo2 Lower to upper Grey deep sandy duplex Warup 25 
Boscabel 2 slopes with Grey deep sandy duplex Eulanda 15 
Subsystem crests, summit Grey shallow sandy duplex Indinup 1 10 
(17,547 ha) surfaces and a Deep sandy gravel Gibbs 1 10 
few swamps Duplex sandy gravel Lennard 1 10 
0-4% gradient Main others: 30 
10-30 m relief Boyaminning; 
Muradup; Moodiarup 1; 
Kibbleup; Lifflie; 
Eastwood 2; Indinup 
Bo3 Mid to upper Grey deep sandy duplex Malebelling 60 
Boscabel 3 slopes Bare rock Granite; dolerite 15 
Subsystem 2-5% gradient Main others: Muradup; 25 
(1,033 ha) 10-20 m relief Boyaminning 
Bo4 Valley flats, plains Grey deep sandy duplex Indinup 30 
Boscabel 4 (150-2500 m wide), Grey deep sandy duplex Eulanda 20 
Subsystem swamps Saline wet soil Brynie 20 
(11,422 ha) and lunettes Grey shallow sandy duplex Indinup 1 10 
0-2% gradient Brown deep sand Yowangup 2 10 
1-10 m relief Main others: 10 
Lennard 1; Moodiarup 
Bo4s Dunes and Brown deep sand Yowangup 2 60 
Boscabel 4 lunettes Pale deep sand Ravenscliffe 30 
Subsystem 0-2% gradient Main others: 10 
sandy phase (497 ha) 0-5 m relief Yowangup; Brynie 
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Boscabel System 
Subsystems a n d  Landform W A  Soil Group  Soil Series % of 
phases description unit 
Bo4w 
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Boyup Brook Valleys System 
33,667 ha 2.3% of  survey area 
Moderately to deeply incised valleys 30 to 100 
metres deep composed o f  crests, hillslopes, 
footslopes, drainage lines and valley flats. Boyup 
Brook Valleys System has formed where the 
Blackwood River and its tributaries have dissected 
the Eulin Uplands System. It was described in the 
Wellington-Blackwood survey (Tulle 1996) and 
named after the town o f  Boyup Brook. 
Comprehensive descriptions of  each subsystem are 
available from Tille (1996). 
The main soils are grey deep sandy and grey/brown 
loamy duplexes, duplex sandy gravels and loamy 
gravels. Minor soils include non-saline and saline 
wet soils and brown loamy earths. 
Geology: Mostly granite and adamellite (Age, 
Agm, Agg), migmatite (Am) and gneiss (Anb) with 
some lateritic colluvium (Qrc) and alluvium (Qra) 
and small areas of  laterite (Cz/) and reworked sandplain (Czs). Lateritic deposits (Tg) which mostly date from 
the Eocene underlie the sideslopes of  the upper reaches o f  many o f  the valleys (Wilde and Walker 1982). 
Distribution of Boyup Brook Valleys System 
By 
Native vegetation: Bridgetown Vegetation System (Smith 1974) 
• Dominant  trees: marri (Eucalyptus calophylla) and jarrah (E. marginata) forest with wandoo (E. wandoo) 
• Othe r  trees: flooded gum (E. rudis), sheoaks (Allocasuarina spp.), blackbutt (E. patens), swamp banksia 
(Banksia littoralis), bull banksia (B. grandis) and snotty gobble (Persoonia longifolia) 
• Shrubs: golden wreath wattle (Acacia saligna), blackboy (Xanthorrhoea sp.), parrot bush (Dryandra 
sessilis), ground dryandra (D. nivea), harsh hakea (Hakea incrassata), paperbarks (Melaleuca spp.) and 
Jacksonia furcellata. 
Present  land use a n d  land management 
• Sheep and some cattle grazing o f  improved annual pastures 
• Cropping of  cereals (mainly oats), lupins and canola in long rotations with annual pasture 
• Tasmanian blue gum (E. globulus) is grown in plantations and alleys for fibre production, and other species 
such as pines are planted for timber 
• A few small horticultural developments include wine grapes and strawberries 
• Most soils have good moisture and nutrient retention and produce good crops and pastures 
• Water erosion risk is moderate to high on the steeper slopes especially under cropping 
• Waterlogging is a problem, especially on lower slopes and valley floors 
• Salinity is most common on lower slopes and valley floors, but is also associated with hillside seeps. 
Similar systems 
• Darkan System is similar, and slightly similar to Farrar and Jingalup. These differ from the Boyup Brook 
Valleys System being rises and low hills with small gravelly uplands, rather than valleys separated by 
plateau and plateau remnants. Boyup Brook Valleys soils are loamier with loamy gravel, loamy earth or 
loamy duplexes common while the others are commonly grey deep sandy duplexes with sodic clay subsoil. 
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Boyup Brook Valleys System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
BR Shallow valleys Duplex sandy gravel Lennard 20 
Boree with hillslopes Duplex sandy gravel Wahkinup 15 
Subsystem valley flats and Loamy gravel Cundinup 15 
(10,669 ha) drainage lines Grey deep sandy duplex Malebelling 10 
incised through Brown deep loamy duplex Beelerup 10 
Eocene sediments Grey deep sandy duplex Moojebin 1 5 
3-10% gradient Other gravels. Cumming; 5 
5-25 m relief Cunningham 
Main others: Brockman; 20 
Goldfields; Mulukine 1; 
Malebelling 1 
CP Flood plain and Brown deep sand Dudinyillup 70 
Condinup alluvial river Brown loamy earth Paynedale 10 
Subsystem terraces Wet soil Jasper 10 
(851 ha) 0-5% gradient Wet soil Pindalup 1 5 
1-5 m relief Main others: Leecherup, 
Ravenscliffe 
5 
GW Poorly drained Saline wet soil Deadman 20 
Gnowergerup valley flats Saline wet soil Brynie 1 15 
Subsystem 0-3% gradient Wet soil Pindalup 1 15 
(3,423 ha) 1-5 m relief Saline wet soil Deadman 1 10 
Wet soil Jasper 10 
Wet soil Noggerup 10 
Grey deep sandy duplex Indinup 10 
Main others: Yourdamung; 10 
Mervyn 1 
NW3 Lower to upper Duplex sandy gravel Lennard 20 
Newlgalup slopes Yellow/brown deep sandy duplex Malebelling 1 15 
Subsystem 5-20% gradient Loamy gravel Cumming 10 
low slopes 30-50 m relief Loamy gravel Cundinup 10 
phase Loamy gravel Cunningham 5 
(7,201 ha) Brown deep loamy duplex Beelerup 5 
Brown deep loamy duplex Mulukine 1 5 
Brown loamy earth Brookhampton 5 
Main others: Brockman; 25 
Ferguson; Gom; Wahldnup; 
Beelerup 1; Cundinup 1 
NW4 Lower to upper Friable red/brown loamy earth Ferguson 1 20 
Newlgalup slopes Brown loamy earth Brooklands 10 
Subsystem 15-33% gradient Brown loamy earth Brookhampton 10 
moderate 60-100 m relief Brown deep loamy duplex Mulukine 1 5 
slopes phase Loamy gravel Cumming 5 
(680 ha) Loamy gravel Cundinup 5 
Friable red/brown loamy earth Ferndale 5 
Other red loamy soils Unnamed soils 15 
Main others: Brockman; 25 
Beelerup; Beelerup 1; 
Cundinup 1; Malebelling 1 
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Boyup Brook Valleys System 
Subsystems 
and  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
NWf Lower slopes and Grey deep sandy duplex Malebelling 10 
Newlgalup footslopes Grey deep sandy duplex Moojebin 1 10 
Subsystem 3-10% gradient Duplex sandy gravel Lennard 10 
footslopes 
phase 
5-20 m relief Yellow/brown shallow loamy 
duplex 
Beelerup 1 10 
(3,273 ha) Brown deep loamy duplex Beelerup 10 
Brown deep loamy duplex Mulukine 1 5 
Friable red/brown loamy earth Ferguson 1 5 
Wet soils Jasper; Noggerup; 10 
Pindalup 1 
Main others: Brockman; 30 
Cundinup 1; Deadman; 
Ferndale; Malebelling 1; 
Tutunup 
NWg Lower to upper Yellow/brown deep sandy duplex Malebelling 1 15 
Newlgalup slopes Loamy gravel Cumming 10 
Subsystem 5-20% gradient Duplex sandy gravel Lennard 10 
granitic slopes 30-50 m relief Brown loamy earth Brookhampton 10 
phase Friable red/brown loamy earth Ferguson 1 10 
(6,684 ha) Brown deep loamy duplex Mulukine 1 10 
Brown deep loamy duplex Beelerup 5 
Loamy gravel Cundinup 5 
Main others: Beelerup 1; 25 
Cundinup 1; Cunningham; 
Paynedale; Witchcliffe; 
Yourdamung; 
Yourdamung 1 
NW s Lower to upper Duplex sandy gravel Lennard 20 
Newlgalup slopes Duplex sandy gravel Wahkinup 15 
Subsystem 5-20% gradient Yellow deep sand Jarrahwood 15 
sandy slopes 30-50 m relief Grey deep sandy duplex Indinup 15 
phase Grey deep sandy duplex Eulanda 1 10 
(886 ha) Pale deep sand Ravenscliffe 10 
Loamy gravel Cundinup 5 
Main others: Malebelling 1; 10 
Moojebin 1; Beelerup; 
Beelerup 1; Cundinup 1; 
Goldfields; Katterup 
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Carrolup System 
210,163 ha 14.5% o f  survey area 
Gently undulating to undulating rises, undulating 
low hills and narrow alluvial plains o f  the Carrolup 
and Carlecatup Rivers. The system is named after 
the locality o f  Carrolup, 10 km west o f  Katanning. 
The main soils are grey deep sandy duplexes, 
usually with sodic yellow or grey clay subsoils and 
bleached subsurface sands. Other common soils are 
grey shallow sandy duplexes with acid to neutral 
subsoils. A feature is the brown deep sands that 
occasionally extend onto the slopes from dunes on 
the valley floors. 
Geology: Colluvium with minor areas of  alluvium 
(Qc) is most common in this system with significant 
areas of  granite, adamellite, granodiorite and gneiss 
(Age, Agh, Agv, Agn, Agp, and Ans). Dolerite and 
gabbro dykes trend from east to west as well as 
south-east to north-west. Alluvial (Qa, Cza) 
deposits cover the valley flats and alluvial plains. Small areas, usually corresponding to Carrolup 1, are mapped 
as laterite (Cz/) and reworked sandplain (Czs) from Chin and Brakel (1986). 
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Distribution of Carrolup System 
Native vegetation: Wagin, Tambellup, Broomehill and Beaufort Vegetation Systems (Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo) woodland with rock sheoak (Allocasuarina hue geliana) and 
j am (Acacia acuminata) 
• O the r  trees: York gum (E. loxophleba), marri (E, calophylla), jarrah (E. marginata), brown mallet 
(E. astringens), flooded gum (E. rudis), flat-topped yate (E. occidentalis) and swamp sheoak (Casuarina 
obesa). Less commonly salmon gum (E. salmonophloia), Christmas tree (Nuytsia floribunda), Banksia spp. 
and blue mallet (E. gardneri) 
• Shrubs:  stinkwood (Tacksonia sternbergiana), Dryancka spp., poisons (Gastrolobium spp.) and blackboy 
(Xanthorrhoea sp.). 
Present  land use a n d  land  management 
• Rotational cropping usually with a relatively long annual pasture phases (3-8 years) in rotation with cereal 
crops (oats, barley or wheat), canola or less often lupins and field peas 
• Minor valley floors are not cropped and often remain vegetated while the major valley floors are 
occasionally cropped with oats; saline areas are grazed or fenced and re-vegetated with trees and/or salt- 
tolerant perennials 
• High frost risk on valley flats 
• Waterlogging is the main limitation to production 
• Wind erosion, water erosion, salinity and inundation are also hazards. 
Similar systems 
• Whinbin features dominantly grey deep sandy duplex soils formed on weathered granitic rock and truncated 
laterite profile with a significant proportion of  soil formed on colluvial deposits derived from weathered 
rock and/or laterite soil. The relief is similar with rises dominant. Whinbin includes low granite hills with 
dolerite dykes and alkaline loamy red duplex soils. It does not contain the small areas of  aeolian sand 
deposits on the slopes found in Carrolup. 
• Dellyanine and Farrar Systems have many similar soils but higher relief and rock outcrop. 
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Carrolup System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Cal Upper slopes, Deep sandy gravel Gorn 15 
Carrolup 1 crests and Duplex sandy gravel Wahkinup 10 
Subsystem breakaways Shallow gravel Worsley 10 
(19,142 ha) 0-8% gradient Shallow gravel Worsley 1 10 
15-60 m relief Gravelly pale deep sand Kauring 10 
Loamy gravel Cumming 1 5 
Acid shallow duplex Balkuling 5 
Grey deep sandy duplex Moojebin 2 5 
Other gravels: Yalanbee; 15 
Lennard; De Campo; Gibbs; 
Gorn 1 
Main others: Balkuling 1; 15 
Moojebin 3; Kauring 1; 
Ravenscliffe; ferricrete 
outcrop 
Cals Upper slopes and Pale shallow sand Kauring 1 40 
Carrolup 1 hill crests Pale deep sand Kauring 2 40 
sandy phase 0-4% gradient Main others: Kauring; 20 
(143 ha) 10-40 m relief Ravenscliffe; Gorn 
Ca2 Lower to upper Grey deep sandy duplex Indinup 15 
Carrolup 2 slopes, summit Grey deep sandy duplex Warup 15 
Subsystem surfaces, hill Grey deep sandy duplex Eulanda 5 
(137,976 ha) crests and Grey deep sandy duplex Moojebin 5 
breakaways Grey shallow sandy duplex Indinup 1 5 
1-6% gradient Grey shallow sandy duplex Warup 3 5 
20-80 m relief Grey shallow loamy duplex Kibbleup 5 
Red shallow loamy duplex Muradup 5 
Red shallow sandy duplex Lowdon 4 5 
Duplex sandy gravel Wahkinup 5 
Other grey and red duplexes: 20 
Tarwonga; Tarwonga 3; 
Eastwood 2; Moojebin 3; 
Hensman; Lowdon; 
Winspear; Ballard; Peterson; 
Balkuling 1; Lifflie; 
Moodiarup 
Main others: 10 
Boyaminning 1; Kauring 2; 
Yowangup; Ferndale 1; 
Cumming; Gibbs 1; outcrop 
Ca2s Lower to mid Brown deep sand Yowangup 50 
Carrolup 2 slopes Brown deep sand Yowangup 1 20 
sandy phase 4-6% gradient Brown deep sand Yowangup 2 20 
(549 ha) 10-20 m relief Main others: Indinup; Warup 10 
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Carrolup System 
Subsystem Landform 
description 
WA Soil Group Soil Series % of 
unit 
Ca3 Mid to upper Brown deep sand Boyaminning 1 15 
Carrolup 3 slopes and Brown deep sand Boyaminning 5 
Subsystem hill crests Grey deep sandy duplex Indinup 10 
(20,155 ha) 1-7% gradient Grey deep sandy duplex Warup 2 10 
10-80 m relief Grey deep sandy duplex Moojebin 5 5 
Grey shallow sandy duplex Tarwonga 3 10 
dolerite and granite Rock outcrops 10 
Red shallow loamy duplex Muradup 10 
Red deep sandy duplex Lowdon 5 
Main others: Warup 3; 20 
Tarwonga 2; Moojebin; 
Malebelling; Hensman; 
Lowdon 4; Lifflie 
Ca4 Lower slopes, Grey shallow sandy duplex Indinup 1 25 
Carrolup 4 footslopes and Duplex sandy gravel Leonard 1 15 
Subsystem drainage lines Grey deep sandy duplex Indinup 15 
(11,952 ha) 0-3% gradient Grey deep sandy duplex Moojebin 10 
10-30 m relief Grey shallow loamy duplex Kibbleup 10 
Alkaline grey shallow loamy duplex Peterson 1 10 
Main others: Warup 3; 15 
Brynie; Kauring; Yowangup 
Ca5 Valley flats Saline wet soil Brynie 9 60 
Carrolup 5 (100-300 m wide Grey deep sandy duplex Indinup 20 
Subsystem stream channels Main others: Brynie; 20 
(4,585 ha) and lower slopes Yowangup 
0-2% gradient 
Ca6 Valley flats and Grey deep sandy duplex Indinup 25 
Carrolup 6 narrow plains Grey shallow sandy duplex Indinup 1 15 
Subsystem (300-1500 m Grey deep sandy duplex Tarwonga 10 
(12,399 ha) wide) with some Grey deep sandy duplex Eulanda 10 
small dunes along 
stream channels 
Alkaline grey shallow sandy 
duplex 
Fairclough 1 10 
0-2% gradient Brown deep sand Yowangup 10 
Saline wet soil Brynie 5 
Main others: Warup; 15 
Warup 5; Tarwonga 3; 
Ballard 3; Yowangup 1; 
Brynie 2 
Ca7 Dunes Brown deep sand Yowangup 40 
Carrolup 7 0-5% gradient Brown deep sand Yowangup 1 40 
Subsystem 1-5 m relief Main others: Moojebin; 20 
(3,262 ha) Indinup; Brynie 
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Coblinine System 
107,481 ha 7.4% o f  survey area 
Broad alluvial plains, lacustrine plains, including 
lakes, swamps, dunes and lunettes, and small areas 
o f  sandplain along the Coblinine River, Lefroy River 
and Dongolocking Creek. The width o f  the plains 
varies from 750 m to 7 km. The system is named 
after the Coblinine River. 
The main soils are saline wet soils. Also common 
are alkaline grey shallow sandy and loamy duplex 
soils with sodic grey, brown and less commonly 
yellow clay subsoils. 
Geology: Alluvial deposits of  sand, silt and clay 
(Cza), lacustrine deposits (QI), and quartz sand 
deposits (Qd) with small areas of  reworked sand 
plain (Czs) from Chin and Brakel (1986). 
Native vegetation: Dumbleyung Vegetation 
System in valleys (Beard 1980) 
• Dominant  trees: salmon gum (Eucalyptus salmonophloia) woodland and/or mallee Eucalyptus species, 
wandoo (E. wandoo) woodland is also common 
• Othe r  trees: York gum (E. loxophleba), flat-topped yate (E. occidentalis), red morrel (E. longicornis) and 
jam (Acacia acuminata). Less common trees include rock sheoak (Allocasuarina huegeliana), swamp 
sheoak (Casuarina obesa), swamp mallet (E. spathulata), moort (E. platypus) and various Banksia spp. 
• Shrubs: Melaleuca spp. shrubs are common as well as centipede bush (Exocarpos aphylla) and needle tree 
(Hakea preissii) 
• Salt-tolerant vegetation is common including samphire and introduced species such as barley grass 
(Hordeum sp.). 
Cb 
Distribution of Coblinine System 
Present  land use a n d  land management 
• Sheep grazing o f  salt-tolerant vegetation and improved pastures with very limited cropping o f  oats, barley or 
canola in long pasture dominated rotations 
• Cropping is common on lunettes and sandplain with rotations including wheat, barley, oats, canola, peas, 
faba beans and lupins 
• Nature conservation, including reserves around lakes and along the Coblinine River 
• High salinity is the main limit to production 
• Frost, waterlogging and flooding limit further production mainly to grazing, except on lunettes and 
sandplain. 
Similar systems 
• Arthur River and Beaufort Systems are also broad alluvial plains, but generally have alkaline, calcareous 
and salt lake soils 
• Arthur River has a similar proportion o f  saline wet soils 
• Norring is mainly a lacustrine plain with a much higher proportion o f  salt lake soils. 
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Coblinine System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Cbl Plains with stream Alkaline grey shallow loamy duplex Peterson 1 15 
Coblinine 1 channels and Alkaline grey shallow loamy duplex Peterson 2 10 
Subsystem dunes. Grey shallow sandy duplex Eastwood 5 
(4,312 ha) 0-1% gradient Grey shallow sandy duplex Indinip 1 5 
1-5 m relief Undifferentiated 65 
Cb2 Plains with stream Saline wet soil Brynie 5 20 
Coblinine 2 channels and Saline wet soil Brynie 7 10 
Subsystem dunes Alkaline grey shallow sandy duplex Fairclough 15 
(40,523 ha) 0-1% gradient Alkaline grey shallow sandy duplex Fairclough 1 15 
1-5 m relief Alkaline grey shallow loamy duplex Peterson 10 
Grey deep sandy duplex Eulanda 10 
Alkaline grey deep sandy duplex Ballard 10 
Main others: Brynie; 10 
Warup 3; Yowangup; 
Beynon; Warren 2; 
Warren 1 
Cb2c Plains with Hard cracking clay Beynon 35 
Coblinine 2 stream channels Saline wet soil Brynie 7 20 
Subsystem 0-1% gradient Brown loamy earth Warren 1 20 
clay phase 1-5 m relief Main others: Warren 2; 25 
(2,934 ha) Fairclough; Ballard 1 
Cb3 Plains with stream Saline wet soil Brynie 8 25 
Coblinine 3 channels and Saline wet soil Brynie 9 25 
Subsystem dunes Saline wet soil Brynie 7 20 
(32,455 ha) 0-2% gradient Hard cracking clay Beynon 10 
1-2 m relief Alkaline grey shallow sandy duplex Fairclough 5 
Alkaline grey shallow sandy duplex Fairclough 1 5 
Main others: Brynie; 10 
Brynie 3; Brynie 5; 
Brynie 6; Peterson; 
Indinup 1; Warren 2; 
Yowangup 
Cb3c Plains Saline wet soil Brynie 7 25 
Coblinine 3 0-1% gradient Saline wet soil Brynie 8 25 
Subsystem 1-2 m relief Hard cracking clay Beynon 20 
clay phase Calcareous loamy earth Warren 2 10 
(1,722 ha) Main others: Brynie 5; 20 
Brynie 9; Warren 
Cb4 Lakes, swamps Saline wet soil Brynie 5 15 
Coblinine 4 with lunettes, Saline wet soil Brynie 7 15 
Subsystem swales and dunes Hard cracking clay Beynon 10 
(18,344 ha) 0-4% gradient Alkaline grey shallow loamy duplex Peterson-2 10 
1-5 m relief Brown deep sand Yowangup 5 
Salt lake soil 30 
Main others: Brynie 2; 15 
Warup; Fairclough 
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Coblinine System 
Subsystems Landform W A  Soil Group Soil Series (A of 
and phases description unit 
Cb5 Lunettes, dunes Brown deep sand Yowangup 25 
Coblinine 5 and swales Alkaline grey shallow loamy duplex Peterson 15 
Subsystem 0-5% gradient Pale deep sand Ravenscliffe 10 
(4,903 ha) 2-20 m relief Alkaline grey shallow sandy duplex Fairclough 2 
Saline wet soil Brynie 5 
Alkaline grey deep sandy duplex Undifferentiated 25 
Other grey and red loamy soils Undifferentiated 15 
Cb6 Sandplain and Grey deep sandy duplex Indinup 40 
Coblinine 6 dunes Brown deep sand Yowangup 30 
Subsystem 1-4% gradient Gravelly pale deep sand Kauring 20 
(2,288 ha) 5-20 m relief Main others: Blythe 2; 10 
Malebelling 
Typical summer farming landscape in Coblinine System 
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Darkan System 
92,477 ha 6.4% o f  survey area 
Gently undulating to rolling rises and low hills. 
Also includes the narrow alluvial plains of  the 
Blackwood, Arthur and Hillman Rivers. The system 
is named after the town of  Darkan. 
The main soils are sandy gravels, in particular 
duplex sandy gravels with yellow clay or clay loam 
subsoils. Shallow gravels, yellowish brown loamy 
and deep sandy gravels and grey deep sandy duplex 
soils usually with yellow, slightly acid to neutral, 
sodic subsoils are also common. 
Geology: Significant areas o f  granite (Age, Agp), 
adamellite (Agg) and quartz monzonite (Agzp, Agze), 
particularly south o f  Darkan. Laterite (Cz/) and 
colluvial deposits (Qc) are also common. Alluvial 
deposits (Cza) occur along the Hillman and Arthur 
Rivers. Very small areas of  Eocene alluvial deposits 
(Tg) occur south o f  Capercup (Wilde and Walker 
1982). 
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Distribution of Darkan System 
Native vegetation: Williams Vegetation System (Smith 1974) 
• Dominant  trees: wandoo (Eucalyptus wandoo) usually associated with jarrah (E. marginata) and/or marri 
(E. calophylla) 
• O the r  trees: j am (Acacia acuminata), rock sheoak (Allocasuarina huegeliana), flooded gum (E. rudis), bull 
banksia (Banksia grandis) and less commonly slender banksia (B. attenuata), acorn banksia (B. prionotes) 
and Christmas tree (Nuytsia floribunda) 
• Shrubs:  most common are Diyanclra spp. as well as stinkwood (Jacksonia sternbergiana), harsh hakea 
(Hakea incrassata), poison bushes (Gastrolobium spp.), tea-tree (Leptospermum erubescens) and low 
sheoak (A. humilis). 
Present  land use and  land management 
• Sheep and cattle grazing on annual pastures 
• Cropping in long rotations, usually cereals or canola or less commonly lupins and field peas 
• Forestry and nature conservation on the western edge 
• Water erosion, with high run-off from water repellent sandy gravel in autumn 
• Waterlogging on sandy duplexes, footslopes and valley flats. 
Similar systems 
• The Boscabel System also consists of rises with dominantly gravel soils on the crests and slopes. Boscabel 
has lower relief than Darkan, having mainly gently undulating to undulating rises and very few areas of  soil 
formed on freshly weathered rock. Boscabel soils are dominantly pale sandy gravels with significant areas 
o f  pale deep sands. Eocene sediments occur in both systems but are less common in Darkan. 
• The soils in Boyup Brook Valleys System are similar to Darkan although somewhat loamier. The landforms 
differ as Darkan consists o f  rises and low hills separated by valley flats while the Boyup Brook Valleys are 
valleys and valley flats separated by remnants of  laterite plateau. 
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Darkan System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Dkl Hill crests, mid to Deep sandy gravel Yalanbee 20 
Darkan 1 upper slopes Loamy gravel Cumming 1 20 
Subsystem with breakaways Duplex sandy gravel Lennard 6 20 
(22,972 ha) 1-15% gradient Shallow gravel Worsley 1 15 
10-50 m relief Loamy gravel De Campo 2 5 
Main others: Gorn 1; 20 
Wahkinup 1; Lennard; Kauring; 
Ravenscliffe; Balkuling 1; 
Indinup 
Dklp Upper slopes, Deep sandy gravel Yalanbee 30 
Darkan 1 crests and Duplex sandy gravel Lennard 20 
Subsystem breakaways Shallow gravel Worsley 1 20 
steep phase 4-15% gradient Deep sandy gravel Gibbs 10 
(6,547 ha) 30-50 m relief Loamy gravel De Campo 5 
Main others- Cumming 1; 15 
Balkuling 
Dk2 Lower to upper Duplex sandy gravel Lennard 1 35 
Darkan 2 slopes and Grey deep sandy duplex Moojebin 2 15 
Subsystem crests Loamy gravel Cumming 10 
(15,267 ha) 0-5% gradient Shallow gravel Gorn 1 10 
10-50 m relief Deep sandy gravel Gibbs 5 
Grey shallow sandy duplex Warup 3 5 
Main others: Deep and shallow 
loamy duplex; Worsley 1; 
20 
Wahkinup 1; Brynie 
Dk2i Lower to upper Duplex sandy gravel Lennard 2 30 
Darkan 2 slopes and Deep sandy gravel Gibbs 1 20 
Subsystem hill crests Deep sandy gravel Yalanbee 10 
gravelly 1-5% gradient Shallow gravel Gorn 1 10 
phase 10-30 m relief Grey deep sandy duplex Moojebin 2 10 
(4,115 ha) Gravelly pale deep sand Kauring 5 
Main others: Ravenscliffe; 15 
Lennard 6 
Dk3 Mid to upper Friable red/brown loamy earth Ferndale 1 20 
Darkan 3 slopes and Grey sandy duplex Tarwonga 15 
Subsystem hill crests Brown deep loamy duplex Beelerup 2 15 
(9,085 ha) 1-8% gradient Red shallow loamy duplex Muradup 10 
10-60 m relief Red deep loamy duplex Hensman 10 
Duplex sandy gravel Lennard 1 10 
Bare rock Dolerite; granite 5 
Main others: Lowdon 2; 15 
Lowdon 4; Four Acre; 
Malebelling; De Campo 2; 
Cumming 1; Brynie 
Dk3p Lower to upper Brown deep loamy duplex Beelerup 2 25 
Darkan 3 slopes and Friable red/brown loamy earth Ferndale 1 20 
Subsystem crests Red shallow loamy duplex Muradup 20 
steep phase 6-30% gradient Bare rock granite, dolerite 15 
(7,771 ha) 10-60 m relief Loamy gravel Cumming 1 10 
Undifferentiated 10 
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Darkan System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Dk4 Footslopes and Grey deep sandy duplex Moojebin 25 
Darkan 4 lower slopes Duplex sandy gravel Lennard 6 20 
Subsystem 0-4% gradient Loamy gravel Cumming 1 15 
(7,844 ha) 5-20 m relief Grey deep sandy duplex Malebelling 10 
Grey shallow sandy duplex Tarwonga 3 10 
Duplex sandy gravel Wahkinup 5 
Main others: Gibbs; 15 
Ravenscliffe 
Dk5 Valley flats, Grey deep sandy duplex Indinup 50 
Darkan 5 narrow plains Grey deep sandy duplex Eulanda 15 
Subsystem (300-1000 m Grey shallow loamy duplex Moodiarup 15 
(8,449 ha) wide) and swamps Saline wet soil Brynie 10 
0-1% gradient Main others: Cundinup 3; 10 
1-5 m relief Yowangup; Indinup 1 
Dk5w Swamps and Salt lake soil 60 
Darkan 5 lakes Saline wet soil 20 
Subsystem 
wetlands 
phase 
Brown deep sand Yowangup 20 
(932 ha) 
Dk6f Footslopes Duplex sandy gravel Lennard 2 30 
Darkan 6 formed on Loamy gravel Cumming 20 
Subsystem Eocene sediments Deep sandy gravel Yalanbee 20 
footslopes 0-3% gradient Shallow gravel Gom 1 10 
phase 10-20 m relief Main other: Kauring 20 
(3,284 ha) 
Dk6i Gravelly rises Deep sandy gravel Gom 50 
Darkan 6 formed on Gravelly pale deep sand Kauring 10 
Subsystem Eocene sediments Pale shallow sand Kauring 1 10 
gravelly 0-2% gradient Grey deep sandy duplex Moojebin 10 
rises phase 10-30 m relief Undifferentiated 20 
(2,705 ha) 
Dk7 Dunes and Brown deep sand Yowangup 80 
Darkan 7 lunettes Brown deep sand Yowangup 1 20 
Subsystem 1-6% gradient 
(3,506 ha) 
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Darling Plateau System 
49,525 ha 3.4% of  survey area 
Undulating lateritic plateau over a crystalline 
basement forming undulating rises and low hills with 
some gently undulating rises. The system was first 
described in the Wellington-Blackwood survey (Tille 
1996). Its name has been in common usage for a 
long time, probably dating back to the 1800s. Jutson 
(1912) claims to have named the Darling Plateau or 
Peneplain. The area covered by these terms has 
varied greatly. Woolnough (1918) used the term 
Darling Peneplain to refer to the lateritic plateau. 
Teakle (1938) used the term Darling Region to cover 
the Darling Plateau and associated valleys. 
Comprehensive descriptions of  each subsystem are 
available in Tille (1996). 
The main soils are duplex sandy gravels and loamy 
gravels. Others include saline wet soils, deep sandy 
gravels, pale deep sands and grey deep sandy duplex 
soils. 
Dp 
20 0 20 40 60 80 100 kilometres 
Darken 
• 
rnbleyung •Wagui • 
• Kojonup 
•Katanning 
Distribution o f  Darling Plateau System 
Geology: Mainly laterite (Cr!) with areas of  lateritic colluvium (Qrc), colluvial sand (Qrcs), Eocene sediments 
(Tg) and sand over laterite (Czs). On some slopes, granite (Age), gneiss (Ana, Ang, Ang), migmatite (Am) and 
adamellite (Agg) rocks are exposed. Small areas o f  alluvium (Tn) and sandy alluvium (Ta) are associated with 
the Harris, Pindalup and Wilga Subsystems (Wilde and Walker 1982). 
Native vegetation: Bridgetown Vegetation System (Smith 1974) 
• Dominant trees: jarrah (Eucalyptus marginata) and marri calophylla) forest and/or wandoo 
(E. wandoo) woodland 
• Other  trees: flooded gum (E. rudis), rock sheoak (Allocasuarina hue geliana), bull banksia (Banksia 
grandis), paperbark (Melaleuca preissiana) and snotty gobble (Persoonia longifolia) 
• Shrubs: Dryandra spp. including parrot bush (Dryandra sessilis), Hakea spp., blackboy (Xanthorrhoea sp.) 
and various Melaleuca spp. 
Present  land use a n d  land management 
• Mainly State forests and nature reserves 
• Grazing o f  annual pastures by sheep and cattle is the most common use of  cleared land 
• Tasmanian blue gum (E. globulus) is grown for fibre production in plantations and alleys 
• Some cropping in rotation with long pasture phases e.g. cereals and canola, less commonly lupins 
and field peas 
• Most soils have moderate to good moisture and nutrient retention, except sandy soils which have poor 
moisture and nutrient retention and high wind erosion risk 
• Risk of  water erosion under cropping on the steeper slopes 
• Waterlogging and salinity are problems, especially in depressions and valley floors. 
Similar systems 
• The Darling Plateau grades into the Eulin Uplands System in the Eastern Darling Range Zone. The 
Wellington-Blackwood catchment divide has been used as a convenient boundary separating the two in  this 
survey. The Darling Plateau System consists mainly of  a continuous plateau surface, while the Eulin 
Uplands System contains many isolated plateau remnants. Soils in both systems are similar although the 
Eulin Uplands contains extensive areas of  poorly drained upland flats developed on Eocene sediments. 
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Darling Plateau System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
DW Divides, hillslopes Duplex sandy gravel Lennard 20 
Dwellingup and crests Loamy gravel Cumming 15 
Subsystem 2-15% gradient Duplex sandy gravel Wahkinup 10 
(14,354 ha) 5-40 m relief Deep sandy gravel Yalanbee 10 
Loamy gravel Cunningham 5 
Loamy gravel Cundinup 5 
Shallow gravel Worsley 1 5 
Pale gravelly deep sand and pale 
deep sand 
Kauring,; Leecherup; 
Ravenscliffe 
5 
Semi-wet soil Yourdamung; McAlinden; 5 
McAlinden 1; Shotts; Shotts 1 
Main others: Gibbs; 20 
Jarrahwood; Brockman; 
Brooklands; Brookhampton; 
Yourdamung; McAlinden; 
Malebelling 1; Goldfields; 
Gorn; Beelerup; Katterup 
DWs Divides, hillslopes Duplex sandy gravel Wahkinup 20 
Dwellingup and hill crests Duplex sandy gravel Lennard 15 
Subsystem 2-15% gradient Duplex sandy gravel Lennard 1 5 
sandy 5-40 in relief Pale deep sand Leecherup 5 
phase Gravelly pale deep sand Kauring 5 
(717 ha) Yellow deep sand Katterup 5 
Yellow deep sand Jarrahwood 5 
Yellow sandy earth Goldfields 5 
Loamy gravel Cumming 5 
Loamy gravel Cunningham 5 
Deep sandy gravel Yalanbee 5 
Shallow gravel Worsley 5 
Main others: Cundinup; 15 
Gibbs; Gom; Ravenscliffe; 
Shotts; Eulanda 1; Moojebin 1 
HS Poorly drained Saline wet soil Deadman 20 
Harris valley flats Wet soil Pindalup 1 20 
Subsystem (250-1500 m Wet soil Noggerup 10 
(2,758 ha) wide) and lower Wet soil Jasper 10 
slopes Saline wet soil Deadman 1 10 
1-5% gradient Saline wet soil Brynie 1 10 
5-10 m relief Grey deep sandy duplex Indinup 10 
Main others: Dudinyillup; 10 
Mervyn 1; McAlinden; 
Yourdamung 
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Darling Plateau System 
Subsystems 
and  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
MH Hillslopes, Duplex sandy gravel Lennard 20 
Momington crests and Loamy gravel Cumming 15 
Hills drainage lines Duplex sandy gravel Wahkinup 10 
Subsystem 5-20% gradient Loamy gravel Cunningham 10 
(15,978 ha) 40-80 m relief Loamy gravel Cundinup 10 
Deep sandy gravel Yalanbee 5 
Shallow gravel Worsley 1 5 
Gravelly pale deep sand Kauring 5 
Main others: Cundinup 1; 20 
Gibbs; Gorn; Worsley; 
Katterup; Leecherup; 
Ferndale; Ferguson; 
Ferguson 1; Beelerup; 
Jarrahwood; outcrop 
PNd Shallow minor Saline wet soil Deadman 15 
Pindalup valleys with Saline wet soil Deadman 1 10 
Subsystem swampy Saline wet soil Brynie 1 10 
downstream floors (75-250 m Wet soil Pindalup 1 10 
valleys wide) with Duplex sandy gravel Lennard 10 
phase hillslopes Loamy gravel Cumming 10 
(4,968 ha) 1-10% gradient Wet soil Jasper 10 
5-20 m relief Wet  soil Noggerup 5 
Brown deep sand Dudinyillup 5 
Main others: Cunningham; 15 
Cundinup; Indinup; Katterup 
Eulanda 1; Witchcliffe; 
Jarrahwood; Tutunup 
PNu Valley flats Duplex sandy gravel Lennard 30 
Pindalup (5-20 m wide), Loamy gravel Cumming 15 
Subsystem footslopes and Loamy gravel Cundinup 10 
upstream hillslopes Loamy gravel Cunningham 5 
valleys 1-10% gradient Duplex sandy gravel Wahkinup 5 
phase 5-20 m relief Saline wet soil Deadman 5 
(8,960 ha) Wet soil Pindalup 1 5 
Main others: Eulanda 1; 25 
Moojebin 1; Indinup; Katterup 
McAlinden 1; Yourdamung 1; 
Witchcliffe; Deadman 1; 
Brynie 1; Noggerup; Jasper; 
Jarrahwood; Tutunup 
WG Plain Duplex sandy gravel Lennard 20 
Wilga 1-5% gradient Duplex sandy gravel Wahkinup 10 
Subsystem 2-15 m relief Loamy gravel Cumming 10 
(1,790 ha) Loamy gravel Cundinup 10 
Semi-wet soil Yourdamung 5 
Semi-wet soil Witchcliffe 5 
Gravelly pale deep sand Kauring 5 
Semi-wet soil Shotts 5 
Grey deep sandy duplex Eulanda 1 5 
Wet  soil Jasper 5 
Wet soil Pindalup 1 5 
Main others: Jarrahwood; 15 
Katterup; Cunningham; 
McAlinden 1; Moojebin 1; 
Indinup; Yalanbee 
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Datatine System 
57,991 ha 4.0% o f  survey area 
Gently undulating to undulating rises and low hills 
associated with gneiss rock outcrops including some 
valley flats and alluvial plains (0.8 to 1.5 k m  wide). 
The system is named after the locality o f  Datatine, 
north-east o f  Katanning. 
The main soils are red loamy calcareous earths and 
alkaline red shallow loamy duplex soils with 
significant areas of  grey deep sandy duplex soils, 
duplex sandy gravels and alkaline grey shallow and 
deep loamy duplex soils. Footslopes and valley flats 
often have gilgai microrelief. 
Geology: Mainly gneiss (Ang) into which granite, 
adamellite, granodiorite and gneiss (Ans, Agp, Agin, 
and Age) has been intruded. Dolerite dykes (d) are 
common with only small areas of  laterite (Cz/), 
colluvium (Qc) and alluvium (Qa) according to Chin 
and Brakel (1986). 
Distribution of Datatine System 
Dt 
Native vegetation: Dumbleyung Vegetation System (Beard 1980) 
• Dominant  trees: York gum (Eucalyptus loxophleba) associated with jam (Acacia acuminata), salmon gum 
(E. salmonophloia) and/or red morrel (E. longicornis) 
• Othe r  trees: various mallee Eucalyptus spp., wandoo (E. wandoo) and rock sheoak (Allocasuarina 
huegeliana) 
• Shrubs: Diyandra spp., poisons (Gastrolobium spp.), Melaleuca spp. shrubs and centipede bush 
(Exocaipos aphylla). 
Present  land  use a n d  land  management 
• Cropping in rotation with annual pastures, including subterranean clover and medic-based pasture 
• Crops include wheat, barley, oats, canola, field peas, chickpeas, lentils and faba beans. Lupins are also 
grown but some o f  the calcareous soils are not suitable. 
• The former Badgebup gold mine in located in the Datatine System 
• Highly productive, although calcareous soils have some nutrient deficiencies 
• Water erosion risk, particularly on steeper slopes and drainage lines 
• Salinity on valley flats 
• Wind erosion risk, particularly after pulse crops. 
Similar systems 
• Many soils in the Upper Pallinup System are similar to those in Datatine. Upper Pallinup also consists of 
with rises and low hills o f  gneiss and granite with dolerite and gabbro dykes common. It has a lower 
proportion o f  red loamy calcareous earths and alkaline red duplex soils than Pallinup. Datatine includes 
broad valley flats with dominantly red loamy soils which are quite different from the alluvial soils in the 
Upper Pallinup System. 
• The Dongolocking System has rises and low hills with dominantly grey sandy duplex soils. On 
Dongolocking 3 Subsystem, soils are formed on weathered granite, gneiss, dolerite and gabbro and are 
similar to Datatine soils, although with a lower proportion of  red earths and duplexes. 
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Datatine System 
Subsystem Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Dtl Upper slopes, Shallow gravel Worsley 30 
Datatine 1 hill crests and Deep sandy gravel Gibbs 20 
Subsystem breakaways Deep sandy gravel Yalanbee 10 
(6,774 ha) 0-7% gradient Loamy gravel Cumming 1 10 
15-50 m relief Duplex sandy gravel Lennard 2 10 
Loamy gravel De Campo-2 5 
Main others: Ferricrete; 15 
Lowdon 4; Balkuling 
Dt2 Drainage lines, Calcareous loamy earth Filmer 20 
Datatine 2 lower to upper Alkaline shallow red loamy duplex Winspear 15 
Subsystem slopes, and Grey deep sandy duplex Indinup 15 
(39,851 ha) hill crests Red deep sandy duplex Lowdon 3 10 
1-6% gradient Self-mulching cracking clay Filmer 1 5 
20-60 m relief Brown deep sand Boyaminning 1 5 
Duplex sandy gravel Lennard 4 5 
Alkaline grey shallow sandy duplex Wishbone 5 
Main others: Granite and 
gneiss outcrop; Brynie; 
20 
Cumming 1; Fairclough 1; 
Eastwood 1; Worsley; 
Warren 1; Peterson 1 
Dt3 Drainage lines, Calcareous loamy earth Filmer 35 
Datatine 3 footslopes and Alkaline grey shallow loamy duplex Peterson 15 
Subsystem lower slopes Alkaline grey shallow sandy duplex Fairclough 15 
(6,153 ha) 0-2% gradient Alkaline red shallow loamy duplex Winspear 10 
20-60 m relief Main others: De Campo; 25 
Cumming 1; Brynie 5; 
Beynon; granite and 
dolerite outcrop 
Dt4 Valley flats and Alkaline grey shallow loamy duplex Peterson 30 
Datatine 4 narrow plains Alkaline red shallow loamy duplex Winspear 25 
Subsystem (800-1500 m wide) Alkaline grey shallow sandy duplex Fairclough 20 
(5,213 ha) 0-1% gradient Saline wet soil Brynie 4 10 
1-5 m relief Main others: Brynie 5; 15 
Warren 1 
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Dellyanine System 
216,098 ha 14.9% o f  survey area 
Gently undulating to undulating rises and low hills 
drained by the Arthur, Beaufort and Hillman Rivers. 
The system also includes valley flats and narrow 
alluvial plains less than 1.5 km wide. It is named 
after the locality o f  Dellyanine south-west of  Wagin. 
The main soils are grey deep sandy duplexes with 
yellow, grey and less commonly brown clay 
subsoils. These often have slightly acid to neutral, 
sodic subsoils. Other common soils are duplex 
sandy gravels, with yellow or brown clay subsoils, 
shallow sandy gravels and grey shallow sandy 
duplex soils. Granite outcrops are prominent 
particularly on the low hills. Gritty brown deep 
sands occur near these outcrops. 
Geology: Adamellite (Agv) and small areas of 
granite, adamellite and granodiorite (Age, Agin, Agp) 
with dolerite and gabbro dykes trending east to west 
and south-east to north-west. Slopes are mainly covered with colluvium and minor alluvial deposits (Qc) with 
small areas o f  laterite (Cz/) capping the rises. Alluvial deposits (Cza) comprise the narrow alluvial plain of  the 
Arthur River (Wilde and Walker 1982, Chin and Brakel 1986). 
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Distribution of Dellyanine System 
Native vegetation: Wagin Vegetation System (Beard 1980) with small areas o f  the Williams Vegetation 
System (Smith 1974) along the western edge of  the Dellyanine System 
• Dominant  trees: wandoo (Eucalyptus wandoo) woodland with rock sheoak (Allocasuarina huegeliana) 
• O the r  trees: York gum (E. loxophleba) often associated with jam (Acacia acuminata), marri (E. calophylla) 
and jarrah (E. marginata) particularly in the west. Less commonly Christmas tree (Nuytsia floribunda), bull 
banksia (Banksia granclis), flooded gum (E. rudis) and salmon gum (E. salmonophloia) 
• Shrubs: Dryandra spp., stinkwood (Jacksonia sternbergiana), tea-tree (Leptospermum erubescens), poison 
(Gastrolobium spp.), rough hakea (Hakea prostrata) and sheoak (Allocasuarina humilis). 
Present  land  use a n d  land  management 
• Long annual pasture phases (3 to 8 years) in rotation with cereal crops, canola or  lupins 
• Minor valley floors are not cropped and often remain vegetated while major valley floors are infrequently 
cropped to oats; saline areas are grazed or fenced and revegetated with trees and/or salt-tolerant perennials 
• Waterlogging is the main limitation to production, particularly on valley floors and lower slopes 
• Salinity occurs on the valley floors and on a few hillside seeps 
• Water erosion is high on cleared mallet hills or below breakaways, and on the steeper slopes. 
Similar systems 
• Farrar System consists o f  low hills and rises with mainly grey deep sandy duplex soils formed in weathered 
granite. Red loamy and sandy duplex soils and gritty brown deep sands are associated with the dolerite and 
granite outcrops. Although the soils in both systems are similar, relief, slope gradients and proportion of 
rock outcrop is lower in Farrar. 
• Jingalup also consists of  low hills and rises with mainly grey deep sandy duplex soils formed in weathered 
granite. In  Jingalup, these laterite plateau remnants capping the rises and low hills are more extensive than 
i n  the Dellyanine. Relief in Jingalup is lower than in Dellyanine, and the hill crests are generally closer 
together forming distinct shallow valleys. 
• The Carrolup and Whinbin Systems are also similar although these have lower relief and less rock outcrop 
than Dellyanine. 
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Dellyanine System 
Subsystems Landform W A  Soil Group Soil Series % of 
a n d  phases description unit 
Del Hill crests and Deep sandy gravel Gibbs 25 
Dellyanine 1 upper slopes Shallow gravel Worsley 1 20 
Subsystem 0-5% gradient Duplex sandy gravel Lennard 1 15 
(22,860 ha) 15-50 m relief Duplex sandy gravel Wahkinup 1 5 
Gravelly pale deep sand Kauring 5 
Other gravel soils: Gom; 20 
Gom 1; Yalanbee; 
Cumming; Worsley 
Main others: Moojebin; 10 
Moojebin 2; Ravenscliffe 
Dels Mid and upper Gravelly pale deep sand Kauring 30 
Dellyanine 1 slopes Pale shallow sand Kauring 1 30 
Subsystem 1-4% gradient Pale deep sand Kauring 2 30 
sandy phase 20-35 m relief Main others: Ravenscliffe; 10 
(608 ha) Wahkinup 
De2 Lower to upper Grey deep sandy duplex Warup 20 
Dellyanine 2 slopes, hill crests Grey deep sandy duplex Moojebin 15 
Subsystem and breakaways Duplex sandy gravel Lennard 4 10 
(70,415 ha) 1-10% gradient Grey deep sandy duplex Eulanda 5 
10-80 m relief Grey deep sandy duplex Indinup 5 
Grey shallow sandy duplex Warup 3 5 
Grey shallow sandy duplex Indinup 1 5 
Brown deep sand Boyaminning 5 
Red shallow loamy duplex Muradup 5 
Red deep sandy duplex Lowdon 1 5 
Other deep duplex soils: 5 
Tarwonga 2; Moojebin 3; 
Moojebin 4; Warup 2 
Main others: Kauring; 15 
Winspear; Cumming; 
Gibbs 1; Eastwood 2; 
Tarwonga 3; Brynie 2; 
Balkuling 
De3 Mid to upper Grey deep sandy duplex Warup 15 
Dellyanine 3 slopes and Brown deep sand Boyaminning 15 
Subsystem crests Bare rock Granite; dolerite; gabbro 10 
(66,963 ha) 1-15% gradient Grey deep sandy duplex Tarwonga 1 10 
20-70 m relief Grey deep sandy duplex Moojebin 10 
Grey shallow sandy duplex Tarwonga 3 10 
Grey deep sandy duplex Indinup 5 
Red deep loamy duplex Hensman 5 
Red deep sandy duplex Lowdon 5 
Other red soil: Four Acre; 5 
Ferndale 1; Filmer 1; 
Winspear 
Main others: Balkuling; 10 
Lifflie 1; Warup 3; 
Eastwood 1; Indinup 1; 
Moojebin 3; Eulanda; 
Moodiarup; Cundinup 1; 
Beelerup 2 
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Dellyanine System 
Subsystem Landform 
description 
WA Soil Group Soil Series % of 
unit 
De4 Footslopes, Grey deep sandy duplex Moojebin 20 
Dellyanine 4 drainage lines, Grey deep sandy duplex Warup 15 
Subsystem rarely lower and Grey deep sandy duplex Indinup 10 
(29,214 ha) mid-slopes Grey deep sandy duplex Eulanda 10 
1-5% gradient Grey deep sandy duplex Tarwonga 10 
10-60 m relief Duplex sandy gravel Lennard 1 10 
Saline wet soil Brynie 5 
Alkaline grey shallow sandy duplex Fairclough 5 
Main others: Kibbleup 1; 15 
Gibbs; Cumming; 
Boyaminning 2; Brynie 2; 
Ravenscliffe; Eastwood 2; 
Malebelling; Warup 2 
De5 Valley flats Saline wet soil Brynie 25 
Dellyanine 5 (100-300 m wide) Saline wet soil Brynie 3 20 
Subsystem 0-1% gradient Grey shallow sandy duplex Indinup 1 15 
(4,748 ha) Grey deep sandy duplex Indinup 10 
Grey deep sandy duplex Eulanda 10 
Main others: Warup 3; 20 
Lennard; Cumming 
De6 Valley flats and Brown deep sand Yowangup 15 
Dellyanine 6 plains Grey deep sandy duplex Moojebin 15 
Subsystem (300-1500 m), Alkaline grey shallow sandy duplex Fairclough 15 
(13,921 ha) dunes and Grey deep sandy duplex Indinup 10 
stream channels Grey deep sandy duplex Tarwonga 10 
0-2% gradient Grey deep sandy duplex Warup 10 
Grey deep sandy duplex Eulanda 5 
Saline wet soil Brynie 5 
Alkaline grey deep sandy duplex Ballard 2 5 
Main others: Peterson; 10 
Kibbleup; Warup 3 
De7 Dunes and some Brown deep sand Yowangup 45 
Dellyanine 7 footslopes Brown deep sand Yowangup 1 20 
Subsystem 0-3% gradient Brown deep sand Yowangup 2 20 
(2,119 ha) 1-10 m relief Grey deep sandy duplex Eulanda 10 
Main other: Brynie 5 
De8 Mid to upper Grey deep sandy duplex Eulanda 40 
Dellyanine 8 slopes, hill crests Bare rock Granite; dolerite; ferricrete 20 
Subsystem and breakaways Duplex sandy gravel Lennard 1 15 
(5,250 ha) 4-6% gradient Shallow gravel Worsley 5 
30-70 m relief Main others: Boyaminning; 20 
Hensman; Lowdon; Indinup; 
Warup; Moojebin; Balkuling 
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Dellyanine System 
Farmland in the Dellyanine System located between Darkan and Wagin 
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Dongolocking System 
67,121 ha 4.6% o f  survey area 
Gently undulating and undulating rises and 
occasional undulating low hills with some narrow 
alluvial plains. The system is named after the locality 
o f  Dongolocking and the Dongolocking Nature 
Reserve. 
The main soils are grey deep sandy duplexes with 
sodic grey and yellow mottled subsoils. Others are 
shallow and deep sandy gravels, often yellow-brown 
in colour. Grey shallow sandy duplex soils, with 
hardsetting surfaces and often with alkaline subsoils, 
commonly occur on the slopes. The system includes 
small areas o f  aeolian soils on rises derived from 
lakes to the north of  the survey area, including Lake 
Toolibin. 
Soils in the Dongolocking 5 Subsystem were only 
identified to soil group level rather than soil series 
and are studied in greater detail in the Corrigin land 
resource survey (in prep). 
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Distribution of Dongolocking System 
Geology: Mainly colluvium with minor deposits o f  alluvium (Qc) and some areas of  gneiss, granite, adamellite 
(Ang, Apg, Age) and dolerite and gabbro dykes (d). Small areas o f  laterite (Cz/) and reworked sandplain (Czs) 
usually correspond to the Dongolocking 1 Subsystem (Chin and Brakel 1986). 
Native vegetation: Dumbleyung Vegetation System (Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo) and rock sheoak (Allocasuarina huegeliana) woodland or 
mixed communities of  mallee Eucalyptus spp. and trees 
• Othe r  trees: York gum (E. loxophleba), red morrel E. longicornis), salmon gum (E. salmonophloia) and 
j am (Acacia acuminata); less commonly Christmas tree (Nuytsia floribunda) and slender banksia (Banksia 
attenuata) 
• Shrubs: various Diyandra spp., a range of  heath species, tea-tree (Leptospermum erubescens), blackboys 
(Xanthorrhoea sp.) and poisons (Gastrolobium spp.). 
Present  land use a n d  land management 
• Rotations o f  cereals (wheat, barley, oats), canola, lupins and other pulse crops such as faba beans and 
chickpeas and annual pasture, structure of  rotations is highly variable 
• Nature conservation in reserves such as the Dongolocking Nature Reserve 
• Salinity and waterlogging limit production, particularly on lower slopes and valley flats 
• Water and wind erosion risk. 
Similar systems 
• The Kukerin and East Katanning Systems have similar soils and landforms to Dongolocking but more 
extensive areas o f  gravel uplands with pockets of  pale deep sands. The gravels occur mainly on the crests 
and upper slopes on the East Katanning System, but are dominant in the Kukerin System, often extending to 
the lower slopes. These systems do not include aeolian deposits on rises to the south-east o f  lakes. 
• The Datatine System contains less gravel than the Dongolocking System and a higher proportion of  soils 
formed on weathered gneiss, granite, dolerite and gabbro. These include red loamy calcareous earths and 
alkaline red duplexes. Datatine System includes broad valley flats with dominantly red loamy soils. 
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Dongolocking System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Dol Mid and upper Deep sandy gravel Gibbs 20 
Dongolocking 1 slopes, hill crests Shallow gravel Worsley 20 
Subsystem and breakaways Loamy gravel Cumming 10 
(17,879 ha) 0-5% gradient Gravelly pale deep sand Kauring 15 
10-40 m relief Grey deep sandy duplex Moojebin 10 
Deep sandy gravel Gom 5 
Deep sandy gravel Yalanbee 5 
Other gravel soil: G o m  1; 10 
Gom 2; De Campo 2; 
Worsley 1, Wahkinup 1 
Main other: Jarrahwood 5 
Dols Mid and upper Gravelly pale deep sand Kauring 40 
Dongolocking 1 slopes Pale shallow sand Kauring 1 40 
Subsystem 1-5% gradient Pale deep sand Ravenscliffe 10 
sandy phase 30-40 m relief Yellow deep sand Jarrahwood 10 
(622 ha) 
Do2 Lower to upper Grey deep sandy duplex Eulanda 10 
Dongolocking 2 slopes, hill crests Grey deep sandy duplex Indinup 10 
Subsystem and breakaways Grey deep sandy duplex Warup 10 
(35,189 ha) 0-5% gradient Grey shallow sandy duplex Warup 3 10 
10-45 m relief Alkaline grey shallow sandy duplex Fairclough 2 10 
Alkaline grey shallow sandy 
duplex 
Wishbone 5 
Alkaline grey deep sandy duplex Ballard 2 5 
Alkaline grey shallow loamy duplex Peterson 5 
Alkaline red shallow loamy duplex Winspear 5 
Red deep sandy duplex Lowdon 2 5 
Calcareous loamy earth Filmer 5 
Main others: Moojebin; 20 
Lifflie; Lennard 1; 
Lennard 3; Cumming; 
Boyaminning; Eastwood 
Do3 Mid and upper Grey deep sandy duplex Moojebin 30 
Dongolocking 3 slopes and Self-mulching cracking clay Filmer 1 15 
Subsystem hill crests Red shallow loamy duplex Muradup 1 10 
(10,501 ha) 0-4% gradient Bare rock granite; dolerite 10 
15-40 m relief Alkaline red shallow loamy duplex Winspear 5 
Brown deep sand Boyaminning 5 
Other red soils: 10 
Ferndale 1; Hensman 1; 
Lowdon 1; Filmer; 
Filmer 2 
Main others: Eulanda; 15 
Warup; Moodiarup; 
Eastwood 2 
Do4 Valley flats and Saline wet soil Brynie 30 
Dongolocking 4 narrow plains Alkaline grey deep sandy duplex Ballard 2 20 
Subsystem (200-1000 m Grey deep sandy duplex Warup 2 20 
(2,506 ha) wide) Calcareous loamy earth Filmer 5 
0-1% gradient Undifferentiated 25 
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Dongolocking System 
Subsystems Landform W A  Soil Group Soil Series % of 
a n d  phases description unit 
Do5 Lower to upper Shallow gravel 20 
Dongolocking 5 slopes, hill crests Deep sandy gravel 20 
Subsystem 0-5% gradient Deep pale sand 15 
(424 ha) 10-30 m relief Deep yellow sand 15 
Grey deep sandy duplex 10 
Yellow sandy earth 5 
Undifferentiated 15 
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East Katanning System 
101,588 ha 7.0% of  survey area 
Gently undulating to undulating rises and rarely 
undulating low hills. The system is named because 
it occurs immediately east of  Katanning. 
The main soils are sandy gravels and grey sandy 
duplexes. Grey shallow and deep sandy duplex soils 
with yellow and grey sodic subsoils as well as 
alkaline grey shallow sandy duplex soils occur 
frequently. Shallow to deep sandy gravels 
commonly occur on the hill crests and upper slopes 
of  the rises. A feature of  this system is the grey 
shallow and loamy duplex soils which have sodic 
clay subsoils and hardsetting loamy sand to sandy 
loam topsoils, particularly in the East Katanning 3 
Subsystem. 
Geology: Mainly colluvium with minor deposits 
of  alluvium (Qc) and small areas of  granite, 
adamellite and granodiorite (Age, Agn). Minor areas 
of  laterite (Cz/) and reworked sandplain (Czs) and very small areas o f  conglomerate (Czc) and silcrete (Czb) 
from Chin and Brakel (1986). 
Distribution of East Katanning System 
Ek 
Native vegetation: Dumbleyung Vegetation System and the eastern margins of  the Wagin and Broomehill 
Vegetation Systems (Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo) commonly associated with rock sheoak (Allocasuarina 
huegeliana); mallee Eucalyptus species also very common 
• Othe r  trees: red morrel (E. longicornis), York gum (E. loxophleba), salmon gum (E. salmonophloia), jam 
(Acacia acuminata), flat-topped yate (E. occidentalis), brown mallet (E. astringens), mood  (E. platypus), 
Christmas tree (Nuytsia floribunda) and bull banksia (Banksia grandis) 
• Shrubs: various heath species, tea-tree (Leptospermum erubescens), poison (Gastrolobium spp.), 
Diyandra spp., stinkwood (Jacksonia sternbergiana), blackboy (Xanthorrhoea sp.) and Melaleuca shrubs. 
Present  land use a n d  land management 
• Rotations o f  cereals (wheat, barley, oats), canola, lupins and other pulse crops such as faba beans or 
chickpeas and annual pasture; structure of  rotations is highly variable 
• Hardsetting grey shallow sandy and loamy duplex soils are difficult to manage 
• Wind erosion risk. 
Similar systems 
• Dongolocking System also contains grey shallow and deep sandy duplex soils with gravels capping the rises 
but the gravelly uplands are less extensive. This system includes aeolian deposits on rises south-east of 
lakes. 
• In  the Kukerin System gravels are dominant, often extending to the lower slopes. 
• The Datatine System contains much less gravel than East Katanning. It  is associated with rises and low hills 
o f  gneiss and granite with dolerite and gabbro dykes common. The soils include red loamy calcareous 
earths and alkaline red duplex soils as well as grey deep sandy duplex. This system includes broad valley 
flats with dominantly red loamy soils. 
• The Tieline System occurs south o f  East Katanning. The soils on mid-slopes are similar particularly in the 
East Katanning 3 and Tieline 2 Subsystems. However relief is less in the Tieline System which includes 
plains as well as gently undulating rises. The main difference is the absence of  gravels in Tieline. 
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East Katanning System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Ekl Mid and upper Deep sandy gravel Gibbs 20 
East slopes, summit Shallow gravel Worsley 15 
Katanning 1 surfaces and Shallow gravel Gorn 1 10 
Subsystem hill crests Duplex sandy gravel Lennard 1 10 
(35,855 ha) 0-5% gradient Loamy gravel Cumming 1 10 
10-40 m relief Gravelly pale deep sand Kauring 10 
Other gravel: Worsley 1; 15 
Gom; Yalanbee; Cumming; 
Lennard 2 
Main others: Kauring 1; 10 
Jarrahwood; Moojebin 2; 
Lifflie 1 
Ekls Mid and upper Pale shallow sand Kauring 1 25 
East slopes Pale deep sand Kauring 2 25 
Katanning 1 1-5% gradient Gravelly pale deep sand Kauring 20 
Subsystem 10-40 m relief Pale deep sand Ravenscliffe 20 
sandy phase Undifferentiated 10 
(2,078 ha) 
Ek2 Lower to upper Alkaline grey shallow sandy duplex Fairclough 15 
East slopes, summit Grey deep sandy duplex Moojebin 1 15 
Katanning 2 surfaces and Grey shallow sandy duplex Indinup 1 10 
Subsystem hill crests Grey deep sandy duplex Warup 10 
(58,555 ha) 0-3% gradient Duplex sandy gravel Wahkinup 2 10 
10-40 m relief Alkaline grey deep sandy duplex Ballard 5 
Alkaline red shallow loamy duplex Winspear 5 
Other hardsetting grey 
shallow duplex: Eastwood; 
20 
Eastwood 1; Eastwood 2; 
Ballard 3; Wishbone; 
Kibbleup; Moodiarup; 
Peterson 
Main others: Filmer 2; 10 
Muradup; Gibbs; 
Lennard 2; Cumming 
Ek3 Lower and mid Grey shallow loamy duplex Kibbleup 20 
East slopes and Alkaline grey shallow loamy duplex Peterson 20 
Katanning 3 footslopes Loamy earth Warren 20 
Subsystem 0-2% gradient Alkaline grey shallow sandy duplex Fairclough 15 
(4,154 ha) 5-20 m relief Loamy gravel Cumming 1 5 
Main others: Warren 2; 20 
Filmer; Winspear 1; 
Moodiarup 
Ek4 Valley flats Saline wet soil Bryrtie 40 
East (200-500 m wide) Grey deep sandy duplex Moojebin 30 
Katanning 4 0-1% gradient Main other: Filmer 2 30 
Subsystem 
(946 ha) 
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East Katanning 
East 
Katanntng Cobli nine Katanning East Katanning 
Ilkaralseirdwrae 
Datatn,- 
Ek2 Ek2 Ek2 Ekl 1E1051 
Cropping o f  cereals is very common in the East Katanning System 
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Eulin Uplands System 
82,559 ha 5.7% o f  survey area 
Lateritic plateau remnants form gently undulating to 
undulating rises with extensive poorly drained flats 
formed on Eocene sediments. The system was first 
described in the Wellington-Blackwood survey (Tille 
1996) and is named after the Eulin railway siding 
located between Kulikup and Qualeup on the 
abandoned railway from Donnybrook to Katanning. 
Comprehensive descriptions o f  each subsystem are 
presented in Tille (1996). 
The main soils are duplex sandy gravels and loamy 
gravels with significant areas o f  grey deep sandy 
duplexes. 
Geology: Extensive areas of  lateritic Eocene 
sedimentary deposits (Tg) with laterite (Cz/) and 
lateritic colluvium (Qrc) on plateau remnants. Small 
areas of  sand over laterite (Czs), colluvial and 
alluvial sand (Qrcs, Qas), alluvium (Qra) and 
swamp deposits (0-14,). Granite and adamellite (Age, Agy, Agg), migmatite (Am) and gneiss (Ans) often 
obscured by colluvial deposits. Dolerite and quartz dykes also occur (Wilde and Walker 1982). 
Distribution of Eulin Uplands System 
Eu 
Native vegetation: Bridgetown Vegetation System (Smith 1974) 
• Dominant  trees: jarrah (Eucalyptus marginata) and marri (E. calophylla) forest or woodland, often 
associated with wandoo (E. wandoo) 
• O the r  trees: bull banksia (Banksia grandis), Christmas tree (Nuytsia floribunda), flooded gum (E. rudis), 
red heart (E. decipiens), snotty gobble (Persoonia longifolia) and paperbark (Melaleuca preissiana) 
• Shrubs:  blackboys (Xanthorrhoea sp.), Hakea spp., tea-tree (Leptospermum erubescens) and Diyandra spp. 
including parrot bush (D. sessilis). 
Present  land use a n d  land management 
• Sheep and some cattle grazing o f  improved annual pastures 
• Cropping in long rotations with annual pasture, mainly cereals, particularly oats and canola with some 
lupins 
• Tasmanian blue gum (E. globulus) plantations and alley plantings for fibre production 
• Some areas o f  forestry and nature reserves 
• Waterlogging limits production on the poorly drained Qualeup and Kulikup Subsystems 
• Salinity further limits production on valley floors and hillside seeps 
• Wind erosion risk is high on the deep sand. 
Similar systems 
• The Eulin Uplands System merges into the Darling Plateau System in the Western Darling Range Zone. 
The Wellington-Blackwood catchment divide has been used as a convenient boundary separating the two. 
The Darling Plateau consists mainly o f  a continuous plateau surface, while the Eulin Upland System 
contains many isolated plateau remnants. The soils are similar, although Eulin Uplands contains extensive 
areas o f  poorly drained upland flats developed on Eocene sediments. 
• Soils in the Qualeup and Kulikup Subsystems within the Eulin Uplands System are similar to Boscabel. 
Eulin Uplands consists o f  plateau remnants rather than rises separated by valley flats, as occur in Boscabel. 
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Eulin Uplands System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
DM Ridges and Duplex sandy gravel Lennard 20 
Dalmore hill crests Loamy gravel Cumming 10 
Subsystem 5-15% gradient Yellow/brown deep sandy duplex Malebelling 1 10 
(8,386 ha) 2-40 m relief Duplex sandy gravel Wahkinup 5 
Loamy gravel Cunningham 5 
Loamy gravel Cundinup 5 
Brown deep loamy duplex Mulukine 1 5 
Deep sandy gravel Yalanbee 5 
Shallow gravel Worsley 1 5 
Main others: Beelerup; 30 
Beelerup 1; Cundinup 1; 
Jarrahwood; Goldfields; 
Katterup; Brockman; 
Brookhampton 
DMi Ridges and Duplex sandy gravel Lennard 20 
Dalmore crests Duplex sandy gravel Wahkinup 10 
Subsystem 5-15% gradient Yellow/brown deep sandy duplex Malebelling 1 10 
ironstone 5-40 m relief Loamy gravel Cumming 10 
Gravel ridges Loamy gravel Cunningham 5 
phase Loamy gravel Cundinup 5 
(15,817 ha) Deep sandy gravel Yalanbee 5 
Shallow gravel Worsley 1 5 
Brown deep loamy duplex Mulukine 1 5 
Main others: Brockman; 25 
Balkuling; Jarrahwood; 
Goldfields; Gibbs; 
Beelerup; Beelerup 1; 
Cundinup 1; Katterup 
DMs Ridges and Duplex sandy gravel Wahkinup 20 
Dalmore hill crests Duplex sandy gravel Lennard 15 
Subsystem 5-15% gradient Grey deep sandy duplex Moojebin 1 10 
sandy ridges 5-40 m relief Deep sandy gravel Yalanbee 5 
phase Grey deep sandy duplex Malebelling 5 
(1,055 ha) Yellow sandy earth Goldfields 5 
Yellow deep sand Katterup 5 
Yellow deep sand Jarrahwood 5 
Gravelly pale deep sand Kauring 5 
Loamy gravel Cumming 5 
Other pale deep sand: 10 
Leecherup; Ravenscliffe 
Main others: Gibbs; 10 
Cundinup; Worsley; 
Worsley 1; Malebelling 1 
KUi Plain formed over Duplex sandy gravel Lennard 40 
Kulikup Eocene sediments Duplex sandy gravel Wahkinup 10 
Subsystem 0-5% gradient Loamy gravel Cundinup 10 
ironstone 2-15 m relief Semi-wet soil McAlinden 5 
gravel flats Semi-wet soil Yourdamung 1 5 
phase Loamy gravel Cumming 5 
(18,368 ha) Main others: Brynie 1; 25 
Eulanda 1; Witchcliffe; 
Cunningham 
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Eulin Uplands System 
Subsystems 
and  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
KUw Poorly drained Duplex sandy gravel Lennard 15 
Kulikup plain Wet soil Jasper 15 
Subsystem 0-2% gradient Wet soil Noggerup 10 
wet flats 2-5 m relief Wet soil Pindalup 1 10 
phase Semi-wet soil Yourdamung 1 5 
(3,530 ha) Loamy gravel Cundinup 5 
Duplex sandy gravel Wahkinup 5 
Saline wet soil Brynie 1 5 
Main others: Witchcliffe; 30 
Tutunup 
LK Shallow minor Duplex sandy gravel Lennard 20 
Lukin valleys Duplex sandy gravel Wahkinup 10 
Subsystem 3-20% gradient Grey deep sandy duplex Malebelling 10 
(6,438 ha) 5-40 m relief Loamy gravel Cumming 10 
Cunningham Loamy gravel 5 
Loamy gravel Cundinup 5 
Saline wet soil Deadman 5 
Main others: Pindalup 1; 35 
Indinup; Brynie 1; Beelerup; 
McAlinden 1; Goldfields; 
Yourdamung 1; Beelerup 1; 
Cundinup 1; Malebelling 1 
LKd Shallow minor Loamy gravel Cumming 15 
Lukin valleys Loamy gravel Cundinup 10 
Subsystem 5-20% gradient Duplex sandy gravel Lennard 10 
downstream 20-40 m relief Friable red-brown loamy earth Ferguson 1 10 
valleys Loamy gravel Cunningham 5 
phase Grey deep sandy duplex Malebelling 5 
(1,246 ha) Brown loamy earth Brooklands 5 
Brown loamy earth Brookhampton 5 
Brown deep loamy duplex Beelerup 5 
Brown deep loamy duplex Mulukine 1 5 
Main others: Deadman; 25 
Wahkinup; Ferndale; 
Balkuling; Beelerup 1; 
Cundinup 1; Malebelling 1; 
Goldfields; outcrop 
LKk Shallow minor Duplex sandy gravel Lennard 20 
Lukin valleys Loamy gravel Cumming 10 
Subsystem formed on Eocene Duplex sandy gravel Wahkinup 10 
valleys sediments Duplex sandy gravel Lennard 1 5 
Kulikup 3-10% gradients Grey deep sandy duplex Indinup 5 
phase 5-20 m relief Loamy gravel Cunningham 5 
(4,783 ha) Loamy gravel Cundinup 5 
Saline wet soil Deadman 5 
Wet soil Jasper; Noggerup; 5 
Pindalup 1 
Main others: Goldfields; 30 
Brynie 1; Eulanda 1; 
Tutunup; Deadman 1; 
Beelerup; Beelerup 1; 
Cundinup 1; Malebelling 1 
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Eulin Uplands System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
LKu Shallow minor Duplex sandy gravel Lennard 20 
Lukin valleys Duplex sandy gravel Wahkinup 10 
Subsystem 3-10% gradient Loamy gravel Cumming 10 
upstream 5-20 m relief Loamy gravel Cundinup 10 
valleys Loamy gravel Cunningham 5 
phase Grey deep sandy duplex Indinup 5 
(3,321 ha) Saline wet soil Deadman 5 
Wet soil Pindalup 1 5 
Gravelly pale deep sand Kauring 5 
Main others: McAlinden 1; 25 
Yourdamung 1; Witchcliffe; 
Beelerup; Beelerup 1; 
Cundinup 1; Malebelling 1; 
Goldfields 
QU Plain formed on Duplex sandy gravel Lennard 20 
Qualeup Eocene sediments Duplex sandy gravel Wahkinup 20 
Subsystem 0-5% gradient Duplex sandy gravel Lennard 1 15 
(4,494 ha) 2-15 m relief Wet soil Jasper 10 
Wet soil Pindalup 1 5 
Saline wet soil Brynie 1 5 
Grey deep sandy duplex Eulanda 1 5 
Main others: Indinup; 20 
McAlinden 1; Yourdamung 1; 
Witchcliffe 
QUs Plain formed over Gravelly pale deep sand Kauring 20 
Qualeup Eocene sediments Pale deep sand Leecherup 15 
Subsystem 0-5% gradient Semi-wet soil Shotts 15 
sandy flats 2-15 m relief Pale deep sand Ravenscliffe 10 
phase Wet soil Jasper 10 
(564 ha) Yellow deep sand Jarrahwood 10 
Main others: Wahkinup; 20 
Lennard; Indinup; Eulanda 1 
QUv Valley flats Wet soil Jasper 20 
Qualeup Wet soil Pindalup 1 20 
Subsystem Saline wet soil Deadman 15 
valleys Saline wet soil Brynie 1 15 
phase Brown deep sand Dudinyillup 10 
(400 ha) Gravelly pale deep sand Kauring 5 
Main others: Noggerup; 15 
Shotts; Leecherup; 
Ravenscliffe; Tutunup 
QUw Poorly drained Duplex sandy gravel Lennard 15 
Qualeup plain with swamps Wet soil Jasper 15 
Subsystem and small lakes Wet soil Pindalup 1 15 
wet flats 0-2% gradient Saline wet soil Deadman 10 
phase 2-5 m relief Saline wet soil Brynie 1 10 
(7,461 ha) Duplex sandy gravel Wahkinup 5 
Grey deep sandy duplex soil Eulanda 1 5 
Main others: McAlinden 1; 25 
Yourdamung 1; Tutunup 
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Eulin Uplands System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
SD Hillslopes and Duplex sandy gravel Lennard 25 
Sandalwood crests Duplex sandy gravel Wahkinup 10 
Subsystem 5-20% gradient Loamy gravel Cumming 10 
(4,137 ha) 40-80 m relief Loamy gravel Cunningham 10 
Loamy gravel Cundinup 5 
Yellow/brown deep sandy duplex Malebelling 1 5 
Shallow gravel Worsley 1 5 
Main others: Brockman; 30 
Beelerup; Yalanbee; 
Moojebin 1 
SDi Hillslopes and Duplex sandy gravel Lennard 20 
Sandalwood crests Loamy gravel Cumming 15 
Subsystem 5-20% gradient Duplex sandy gravel Lennard 1 10 
ironstone 40-80 m relief Duplex sandy gravel Wahkinup 10 
gravel hills Loamy gravel Cunningham 10 
phase Loamy gravel Cundinup 10 
(2,007 ha) Shallow gravel Worsley 5 
Main others: Yalanbee; 20 
Malebelling 1; Brockman; 
Beelerup 
SDs Hillslopes and Duplex sandy gravel Wahkinup 25 
Sandalwood crests Duplex sandy gravel Lennard 20 
Subsystem 5-20% gradient Loamy gravel Cumming 10 
sandy hills 40-80 m relief Yellow deep sand Jarrahwood 10 
phase Loamy gravel Cunningham 5 
(552 ha) Gravelly pale deep sand Kauring 5 
Other gravel: Yalanbee; 5 
Worsley; Worsley 1; 
Cundinup 
Main others: Goldfields; 20 
Shotts; Leecherup; Indinup; 
Moojebin 1; Katterup; 
Malebelling 1 
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Farrar System 
104,738 ha 7.2% o f  survey area 
Gently undulating to undulating rises and undulating 
low hills drained by the Balgarup River. The system 
was named after the Farrar siding, west o f  Kojonup, 
on the abandoned railway from Donnybrook to 
Katanning. 
The main soils are grey deep sandy duplexes with 
brown and yellow, mottled subsoil. These soils 
have slightly sodic subsoils and often contain a layer 
o f  ferruginous gravel above clay. Other common 
soils are red shallow loamy duplexes and duplex 
sandy gravels with brown and less commonly 
yellow clay subsoils. Outcrops of  granite, 
adamellite, dolerite and quartz are also prominent in 
the Farrar 3 Subsystem. 
Geology: Mainly biotite granite and adamellite 
(Age, Agg) with small areas of  granite, adamellite 
and granodiorite (Agm, Agv, Agn). The system has 
many dolerite and gabbro dykes (d) and quartz veins (q). Small areas of  laterite (Cz/), colluvium and alluvium 
(Qc, Qrc) also occur. Very minor areas of  Tertiary Kojonup sandstone (Tks) often containing fossils are found 
in this system (Wilde and Walker 1982, Chin and Brakel 1986). 
Fa 
Native vegetation: Jingalup and Beaufort Vegetation Systems (Smith 1974, Beard 1980) 
• Dominant trees: wandoo (Eucalyptus wandoo) associated with jarrah (E. marginata) and/or marri 
(E. calophylla) 
• Othe r  trees: rock sheoak (Allocasuarina huegeliana), jam (Acacia acuminata), flooded gum (E. rudis), 
brown mallet (E. astringens) and occasional Christmas tree (Nuytsia floribunda) 
• Shrubs: Dryandra spp., blackboys (Xanthorrhoea sp.), poisons (Gastrolobium spp.), stinkwood (Jacksonia 
sternbergiana) and harsh hakea (Hakea incrassata). 
Present land use a n d  land management 
• Long annual pasture phases (3-8 years) in rotation with cereals, canola or lupins 
• Minor valley floors are not cropped and often remain vegetated; saline areas are grazed or fenced and re- 
vegetated with trees and/or salt-tolerant perennials 
• Waterlogging is the major limitation, particularly on valley floors and lower slopes 
• Flooding and inundation is restricted to the alluvial plain along the Balgarup River 
• Salinity occurs on the valley floors and on hillside seeps 
• Sheet water erosion is high on cleared mallet hills or below breakaways, on steeper slopes and bare hillside 
seeps; gully and rill erosion is common along drainage lines. 
Similar systems 
• The Dellyanine System consists of  low hills and rises with mainly grey deep sandy duplex soils formed in 
weathered granite. Red loamy and sandy duplexes and gritty brown deep sands are associated with the 
dolerite and granite outcrops. Although soils in both systems are similar, relief, slope gradients and 
proportion o f  rock outcrop are higher in Dellyanine. 
• The Jingalup System also consists o f  low hills and rises with mainly grey deep sandy duplex soils formed in 
weathered granite. In  Jingalup, the laterite plateau remnants cap the rises and low hills are more extensive 
than in Farrar. Relief in Jingalup is lower than in Farrar and the hill crests are generally closer together 
forming distinct shallow valleys. 
• Carrolup and Whinbin Systems are also similar, although these systems have lower relief and less rock 
outcrop than Farrar. 
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Farrar System 
Subsystem Landform W A  Soil Group Soil Series % of 
description unit 
Pal Upper slopes, Duplex sandy gravel Lennard 1 30 
Farrar 1 hill crests and Deep sandy gravel Gibbs 20 
Subsystem breakaways Deep sandy gravel Yalanbee 10 
(14,028 ha) 1-9% gradient Loamy gravel Cumming 1 10 
20-60 m relief Shallow gravel Worsley 1 5 
Shallow gravel Gom 1 5 
Gravelly pale deep sand Kauring 5 
Main others: Wahkinup; 15 
Moojebin; Balkuling; 
De Campo 2 
Fa2 Lower to upper Grey deep sandy duplex Moojebin 20 
Farrar 2 slopes, hill crests Grey deep sandy duplex Warup 2 10 
Subsystem and breakaways Grey deep sandy duplex Tarwonga 10 
(28,288 ha) 0-8% gradient Red shallow loamy duplex Muradup 10 
20-70 m relief Duplex sandy gravel Lennard 1 10 
Grey shallow sandy duplex Tarwonga 3 5 
Red deep sandy duplex Lowdon 5 
Other grey deep sandy 
duplex: Eulanda; Indinup; 
10 
Moojebin 2; Moojebin 5; 
Warup 
Main others: Brynie; 20 
Boyaminning; Balkuling 1; 
Kibbleup; Wahkinup; 
Cundinup 1; Beelerup 2; 
Lowdon 4; Cumming 
Fa3 Mid and upper Bare rock dolerite; granite; quartz 15 
Farrar 3 slopes and hill crests Grey deep sandy duplex Moojebin 10 
Subsystem 1-9% gradient Grey deep sandy duplex Warup 1 10 
(56,035 ha) 20-70 m relief Grey deep sandy duplex Tarwonga 1 5 
Brown deep sand Boyaminning 2 5 
Duplex sandy gravel Lennard 1 5 
Red shallow loamy duplex Muradup 1 5 
Red deep loamy duplex Hensman 1 5 
Other deep sandy duplex: 10 
Warup; Tarwonga 2; Indinup 
Other red soil: Muradup; 10 
Ferndale 1; Lowdon; 
Four Acre 
Main others: Cumming 1; 20 
Cundinup 3; Warup 3; 
Tarwonga 3; Eastwood 2; 
Balkuling; saline seeps 
Fa4 Footslopes and Loamy gravel Cumming 1 25 
Farrar 4 lower slopes Grey deep sandy duplex Moojebin 3 25 
Subsystem 0-5% gradient Grey deep sandy duplex Indinup 15 
(2,449 ha) 10-30 m relief Grey deep sandy duplex Warup 15 
Main others: Moojebin 1; 20 
Warup 1; De Campo 2; 
Cundinup 3; saline soil 
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Farrar System 
Subsystem Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Fa5 Valley flats Saline wet soil Brynie 20 
Farrar 5 (200-700 m wide) Grey deep sandy duplex Indinup 20 
Subsystem and footslopes Grey deep sandy duplex Tarwonga 20 
(3,938 ha) 0-1% gradient Grey deep sandy duplex Tarwonga 1 10 
Brown deep sand Yowangup 5 
Main others: Moojebin; 25 
Tarwonga 3; Indinup 1 
Outcrop of dolerite, granite and quartz comprises about 15 per cent of  the Farrar 3 
Subsystem 
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Jingalup System Jp 
18,183 ha 1.3% o f  survey area 
Gently undulating to undulating rises and occasional 
undulating low hills drained by the Tone River with 
broad gravelly hill crests lacking distinct 
breakaways. The system is named after the locality 
o f  Jingalup. 
The main soils are grey deep sandy duplexes and 
duplex sandy gravels with yellow or brown clay 
subsoils. Also common are yellowish brown deep 
sandy gravels and grey shallow sandy duplex soils. 
Geology: Colluvial deposits (Qc, Qrc) overlying 
granite and adamellite (Age, Agg, Agv, Agmb) and 
very small areas of  migmatite (Am) and amphibolite 
(Aa). Some quartz dykes (a) and a few dolerite 
dykes (d) also occur in this system. Significant areas 
o f  laterite (Cz/) cap the rises and alluvial deposits 
(Cza) occur along the Tone River. Very small areas 
of  sand over laterite (Czs) and Eocene Kojonup 
sandstone (Tks) are found in this system (Wilde and Walker 1982, Chin and Brakel 1986). 
Distribution of Jingalup System 
Native vegetation: Jingalup Vegetation System (Smith 1974, Beard 1980) 
• Dominant  trees: associations of  math  (Eucalyptus calophylla), wandoo (E. wandoo) and jarrah 
(E. marginata) 
• O the r  trees: flooded gum (E. rudis) and less commonly rock sheoak (Allocasuarina hue geliana), Christmas 
tree (Nuytsia floribunda) and slender banksia (Banksia attenuata) 
• Shrubs:  Dryanctra spp., blackboy (Xanthorrhoea sp.) and tea-tree (Leptospermum erubescens). 
Present  land use a n d  land management 
• Long annual pasture phases (3-8 years) in rotation with cereal crops, canola or lupins 
• Minor valley floors are not cropped and often remain vegetated. Saline areas are grazed or fenced and re- 
vegetated with trees and/or salt-tolerant perennials 
• Waterlogging is the major limitation, particularly on valley floors and lower slopes 
• Salinity occurs drainage lines and along the Tone River. 
Similar systems 
• The Farrar and Dellyanine Systems also consist o f  low hills and rises with mainly grey deep sandy duplex 
soils formed in weathered granite. Red loamy and sandy duplex soils and gritty brown deep sands are 
associated with the dolerite and granite outcrops. Dellyanine and Farrar have smaller remnants of  laterite 
plateau with gravel soils than Jingalup System (Jingalup 1 Subsystem). Relief in these systems is lower and 
the hillcrests in Jingalup are closer together forming distinct shallow valleys. 
• The Boyup Brook Valleys System is also similar although its soils are loamier and relief and slope gradients 
are generally higher than in Jingalup. 
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Jingalup System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Jp1 Upper slopes, Duplex sandy gravel Lennard 1 30 
Jingalup 1 crests and Deep sandy gravel Gibbs 20 
Subsystem summit surfaces Duplex sandy gravel Wahkinup 15 
(6,850 ha) 0-6% gradient Shallow gravel Worsley 1 10 
10-40 m relief Grey shallow sandy duplex Warup 3 10 
Loamy gravel Cumming 1 5 
Main others: Kauring; 10 
Kauring 2; Eulanda; 
Indinup 1; Worsley; Gorn; 
Cundinup 1; ferricrete 
outcrop 
Jpls Upper slopes Pale deep sand Kauring 2 60 
Jingalup 1 1-5% gradient Gravelly pale deep sand Kauring 30 
Subsystem 
sandy phase 
10-30 m relief Undifferentiated 10 
(315 ha) 
Jp2 Lower to upper Grey deep sandy duplex Warup 40 
Jingalup 2 slopes and Deep sandy gravel Gibbs 20 
Subsystem crests Grey shallow sandy duplex Eastwood 1 15 
(4,349 ha) 3-6% gradient Red deep loamy duplex Hensman 1 5 
10-40 m relief Main others: Balkuling; 20 
Moojebin 1; Gibbs 2 
Jp3 Mid to upper Red shallow loamy duplex Muradup 20 
Jingalup 3 slopes and Grey deep sandy duplex Moojebin 1 15 
Subsystem crests Grey deep sandy duplex Warup 1 15 
(5,055 ha) 0-6% gradient Duplex sandy gravel Lennard 5 15 
10-40 m relief Brown deep loamy duplex Beelerup 2 10 
Deep sandy gravel Gibbs 5 
Saline wet soil Brynie 2 5 
Bare rock granite; dolerite 5 
Main other: Balkuling 10 
Jp4 Footslopes, and Grey deep sandy duplex Moojebin 50 
Jingalup 4 lower slopes Duplex sandy gravel Lennard 5 20 
Subsystem 1-3% gradient Main others: Brynie; Indinup 30 
(621 ha) 1-5 m relief 
Jp5 Valley flats Saline wet soil Brynie 30 
Jingalup 5 (200-500 m wide) Saline wet soil Brynie 2 20 
Subsystem 0-1% gradient Grey deep sandy duplex Warup 2 20 
(993 ha) Main other: Indinup 30 
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Kukerin System 
28,855 ha 2.0% of  survey area 
Gently undulating to undulating rises and occasional 
undulating low hills. The system is named after the 
town o f  Kukerin which is just east of  the survey 
area. 
The main soils on the rises are shallow gravels, 
yellowish brown loamy and deep sandy gravels with 
minor areas o f  duplex sandy gravels. Where the 
gravels have been eroded, the soils are grey shallow 
or less often deep sandy duplex soils. The grey 
deep sandy duplex soils usually have a layer of 
ferruginous gravel above yellow or grey clay 
subsoil Alkaline grey shallow sandy duplexes, 
with grey or brown sodic subsoils, are also 
common. 
Geology: Laterite (Cz/), colluvium and minor 
alluvium (Qc) with small areas o f  gneiss and 
granodiorite (Ans, Anb). The regional geology 
mapped by Chin and Brakel (1986) indicates large areas of  reworked sandplain (Czs) in this system. However, 
within the Katanning survey area this was found to correspond to areas of  hardsetting grey shallow sandy and 
loamy duplex rather than to the gravel or sand usually found on areas mapped as sandplain (Czs). 
Distribution of Kukerin System 
Native vegetation: Hyden Vegetation System (Beard 1980) 
• Dominant  trees: various mallee Eucalyptus species commonly associated with heath species 
• O t h e r  trees: salmon gum (E. salmonophloia), York gum (E. loxophleba), red morrel (E. longicornis), 
wandoo (E. wandoo) and rock sheoak (Allocasuarina huegeliana) 
• Shrubs:  heath species, tea-tree (Leptospermum erubescens), and various Melaleuca shrubs, poison 
(Gastrolobium spp.) and Dryandra spp. 
Kk 
Present  land  use a n d  land management 
• Rotations o f  cereals (wheat, barley, oats), canola, lupins and other pulse crops such as faba beans and annual 
pasture; structure o f  rotations is highly variable 
• flardsetting grey shallow sandy and loamy duplex are difficult to manage 
• Wind erosion risk, particularly on the pale deep sand 
• Water erosion risk on and below breakaways. 
Similar systems 
• The East Katanning System is similar to Kukerin having extensive areas of  gravel uplands with pockets of 
pale deep sand common. In East Katanning, the gravels occur mainly on the crests and upper slopes, but are 
dominant in Kukerin, often extending to the lower slopes. 
• The Dongolocking System has a higher proportion o f  grey sandy duplex soils than Kukerin and much less 
extensive areas of  gravels and pale deep sands. The Dongolocking System also includes aeolian deposits on 
rises to the south-east o f  lakes. 
• The Datatine System has much less gravel than Kukerin. This system is associated with rises and low hills 
o f  gneiss and granite with dolerite and gabbro dykes common. The soils include red loamy calcareous 
earths and alkaline red duplexes as well as grey deep sandy duplexes. 
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Kukerin System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Kkldg Mid and upper Deep sandy gravel Gibbs 2 25 
Kukerin 1 slopes, summit Shallow gravel Worsley 1 25 
Subsystem 
deep gravel 
surfaces, 
hill crests and 
Loamy gravel 
Shallow gravel 
Cumming 1 15 
10 Worsley 
phase breakaways Duplex sandy gravel Lennard 4 5 
(10,712 ha) 1-4% gradient Deep sandy gravel Yalanbee 5 
12-40 m relief Main others: Kauring; 15 
Jarrahwood; Moojebin 3; 
ferricrete 
Kk 1 s Lower to upper Pale shallow sand Kauring 1 30 
Kukerin 1 slopes Gravelly pale deep sand Kauring 30 
Subsystem 3-4% gradient Pale deep sands Ravenscliffe 10 
sandy phase 35-40 m relief Yellow deep sand Jarrahwood 10 
(832 ha) Undifferentiated 20 
Kk3dd Drainage lines, Grey deep sandy duplex Moojebin 3 35 
Kukerin 3 lower to upper Alkaline grey shallow sandy duplex Fairclough 20 
Subsystem slopes Alkaline grey shallow sandy duplex Wishbone 20 
deep duplex 1-3% gradient Alkaline grey deep sandy duplex Ballard 2 10 
phase 12-30 m relief Main others: Winspear 1; 15 
(12,309 ha) Gibbs; Moodiarup 1; 
Brynie; granite outcrop 
Kk3sd Drainage lines, Alkaline grey shallow sandy duplex Fairclough 40 
Kukerin 3 lower to upper Grey deep sandy duplex Moojebin 3 30 
Subsystem slopes and Calcareous loamy earth Warren 2 15 
shallow 
duplex phase 
hill crests 
0-2% gradient 
Saline wet soil Brynie 15 
(3,992 ha) 10-25 m relief 
Kk4 Valley flats and Alkaline grey shallow sandy duplex Fairclough 30 
Kukerin 4 narrow plains Alkaline grey shallow sandy duplex Fairclough 1 30 
Subsystem (200-1000 m Alkaline grey shallow loamy duplex Peterson 20 
(1,010 ha) wide) Saline wet soil Brynie 9 10 
0-1% gradient Undifferentiated 10 
3, eboVo Coblinine Kukerin 
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Norring System 
27,546 ha 1.9% of  survey area 
Broad (usually 1 to 3 km), level to very gently 
inclined lacustrine plains, alluvial plains and gently 
undulating sand plains. The lacustrine plains feature 
lakes, swamps and associated lunettes. The system 
is named after Lake Norring. 
Saline wet soils and salt lake soils predominate. 
Grey deep sandy duplex soils and soils with 
hardsetting grey loamy topsoils grading to alkaline, 
often calcareous clay subsoils are also common. 
The duplex soils have mottled grey or yellow 
brown, sodic clay subsoils. Brown deep sands 
occur on lunettes on the east and south-east o f  lakes 
and the sandplain (Norring 4) east of  the lake chain 
has significant areas o f  pale deep sands. 
Geology: Alluvial deposits of  sand, silt and clay 
(Cza), lacustrine deposits (QI), aeolian and alluvial 
deposits of  quartz sand (Qd) with small areas of 
reworked sand plain (Czs) from Chin and Brake! (1986). 
No 
N 
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Distribution of Norring System 
Native vegetation: Wagin Vegetation System in valleys (Beard 1980) 
• Dominant  trees: swamp sheoak (Casuarina obesa) near lakes, swamps and stream channels, otherwise 
wandoo (Eucalyptus wandoo) and/or salmon gum (E. salmonophloia) woodland 
• O the r  trees: York gum (E. loxophleba), rock sheoak (Allocasuarina huegeliana), jam (Acacia acuminata), 
flat-topped yate (E. occidentalis) and Christmas tree (Nuytsia floribunda) on deep sand 
• Shrubs: Melaleuca spp. 
• Salt-tolerant vegetation including samphire and introduced grasses such as barley grass (Hordeum spp.) 
dominate the saline soil. 
Present  land  use a n d  land management 
• Grazing o f  salt-tolerant vegetation and improved pastures with limited cropping o f  oats or barley in long 
pasture dominated rotations 
• Common rotations on lunettes include wheat, barley, oats, canola and lupins 
• Nature conservation around the lakes and swamps 
• High soil salinity is the main limitation to production 
• Frost, waterlogging and flooding further limit production mainly to grazing, except on the more elevated 
lunettes and sand plain 
• Wind erosion is a hazard, particularly on the pale and brown deep sand. 
Similar systems 
• Generally Norring System is a lacustrine plain with a much higher proportion of  salt lake soils than the other 
alluvial plain systems: Arthur River, Beaufort and Coblinine. 
• The Coblinine and Arthur River Subsystems with salt lakes and lunettes are most similar to the Norring 
System. These include the salt lakes in Coblinine 4, Arthur River 4 and Beaufort 4 as well as the lunettes 
and dunes in Coblinine 5 and sandplain in Coblinine 6. 
• Beaufort 1 is similar to Norring 1 Subsystem. 
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Norring System 
Subsystem Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Nol Valley flats and Brown loamy earth Warren 1 25 
Norring 1 plains Alkaline grey shallow loamy duplex Peterson 15 
Subsystem (300-3000 m wide) Alkaline grey shallow sandy duplex Fairclough 15 
(8,114 ha) 0-1% gradient Saline wet soil Brynie 5 15 
1-5 m relief Grey deep sandy duplex Moojebin 10 
Alkaline grey deep sandy duplex Ballard 5 
Alkaline grey shallow sandy duplex Ballard 1 5 
Grey shallow sandy duplex Indinup 1 5 
Undifferentiated 5 
No2 Valley flats and Saline wet soil Brynie 6 30 
Norring 2 plains Saline wet soil Brynie 2 20 
Subsystem (300-3000 m wide) Saline wet soil Brynie 7 20 
(3,866 ha) 0-1% gradient Other saline wet soils Brynie; Brynie 8; 15 
1-2 m relief Brynie 9 
Main others: 15 
Eastwood 1; 
Warren 1 
No3 Lakes, swamps, Salt lake soil 70 
Norring 3 plains, dunes Saline wet soil Brynie 4 10 
Subsystem and lunettes Alkaline grey deep sandy duplex Ballard 2 10 
(7,719 ha) 0-3% gradient Main others: 10 
0-8 m relief Yowangup; 
Eastwood 1; Brynie 2 
No4 Lunettes, dunes Brown deep sand Yowangup 30 
Norring 4 and swales Grey deep sandy duplex Indinup 20 
Subsystem 0-3% gradient Alkaline grey deep sandy duplex Ballard 2 20 
(2,813 ha) 5-8 m relief Main others: grey 
deep sandy duplexes, 
some with alkaline 
subsoils; Brynie 2; 
30 
Brynie 4 
No5 Sandplain and Gravelly pale deep sand Kauring 20 
Norring 5 valley flats Grey deep sandy duplex Indinup 20 
Subsystem 0-3% gradient Grey deep sandy duplex Warup 20 
(4,085 ha) 1-15 m relief Grey deep sandy duplex Eulanda 10 
Grey shallow sandy duplex Warup 3 5 
Main other: Tarwonga; 25 
Ravenscliffe; 
Moojebin 2; Brynie 
No5s Sandplain Gravelly pale deep sand Kauring 80 
Norring 5 0-2% gradient Grey deep sandy duplex Eulanda 20 
Subsystem 
sandy phase 
5-15 m relief 
(949 ha) 
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sea level 
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Nyabing System Ny 
429 ha  0.03% of  survey area 
Gently undulating to undulating rises. The system 
was named after the town of  Nyabing located east of 
the Katanning survey. 
The main soils are sandy gravel and grey shallow 
sandy and loamy duplex that are often very shallow 
and hardsetting. Other soils include pale deep sands 
and grey deep sandy duplexes. This is a small 
component of  the survey area and the soils have not 
been identified down to series level. 
Geology: Mainly reworked sandplain (Czs) and 
colluvium with minor deposits of  alluvium (Qc). 
Moderately large areas o f  gneiss, granite, adamellite 
and granodiorite (Ang, Agp, Agin) and dolerite 
dykes also occur in the system, but not in the 
Katanning survey. Laterite (Czt) has been mapped 
and is usually associated with reworked sandplain 
(Chin and Brakel 1986). 
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Distribution of Nyabing System 
Native vegetation: Hyden Vegetation System (Beard 1980) 
• Dominant  trees: various mallee Eucalyptus species commonly associated with Melaleuca shrubs 
• O the r  trees: salmon gum (Eucalyptus salmonophloia), York gum (E. loxophleba), red morsel 
(E. longicornis), wandoo (E. wandoo) and rock sheoak (Allocasuarina huegeliana) 
• Shrubs: Melaleuca spp. and heath including Dryandra spp. 
The Nyabing System covers a very small area on the eastern edge o f  the survey south of  Kwobrup. It has not 
been divided into subsystems in this survey. Most is located on the Nyabing and Kukerin 1:100,000 map sheets, 
which are being mapped by Percy and Roberts as part of  the Nyabing-Kukerin Land Resource Survey. The 
description indicates the proportion o f  W A  soil groups in the system. 
Similar systems 
• Soils in the Tieline System are similar to the slope soils of  the Nyabing System, but the rises are capped 
with duplex sandy gravels. Relief is much less in Tieline System which includes extensive plains. 
• The East Katanning System is similar to Nyabing, but has a lower proportion of  hardsetting grey shallow 
and loamy duplex soils. 
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Nyabing System 
System Landform 
description 
Nyabing Drainage 
(428 ha) depressions, lower 
to upper slopes, 
summit surfaces 
and crests 
0-3% gradient 
10-30 m relief 
W A  Soil Group  Soil Series % of 
unit 
Deep sandy gravel 20 
Alkaline grey shallow sandy duplex 20 
Alkaline grey shallow loamy duplex 15 
Duplex sandy gravel 10 
Grey shallow loamy duplex 5 
Grey deep sandy duplex 5 
Alkaline grey deep sandy duplex 5 
Grey shallow sandy duplex 5 
Pale deep sand 5 
Undifferentiated 10 
m above 
l e a  level 
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Tieline System 
25,014 ha 1.7% o f  survey area 
Level to gently undulating plains and gently 
undulating rises with valley flats and alluvial plains 
(0.5 to 3.5 km wide). The system is named after the 
Tie Line Road, which runs from Broomehill east to 
Mindarabin in a west to east direction across the 
system. 
The main soils are grey shallow and deep sandy 
duplexes, with mottled, yellow or grey coloured, 
sodic subsoil. Other soils are acid shallow duplex, 
generally with sandy topsoils, and grey shallow 
loamy duplex, often with alkaline,sodic subsoil. The 
grey shallow sandy and loamy duplex soils usually 
have hardsetting topsoils. Alkaline red shallow 
loamy duplex soils are often found on the slopes 
(Tieline 2) associated with dolerite dykes. 
Geology: Colluvium with minor alluvium (Qc) 
with a large number of  dolerite and gabbro dykes 
trending mainly east to west (d). Small areas of  granite and adamellite (Age), laterite (Cz/) and reworked 
sandplain (Czs) from Chin and Brakel (1986). 
Distribution of Tieline System 
Native vegetation: Tambellup Vegetation System in the west and Hyden Vegetation System in the east 
(Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wancloo) in the west changing to various mallee Eucalyptus species 
in the east 
• O t h e r  trees: moort (E. platypus), red morrel (E. longicornis), flat-topped yate (E. occidentalis), swamp 
sheoak (Casuarina obesa) with occasional brown mallet (E. astringens) and York gum (E. loxophleba) 
• Shrubs: various Melaleuca species and some low heath species. 
Tn 
Present  land use a n d  land management 
• Rotations of  cereals (wheat, barley, oats), canola, lupins and other pulse crops such as faba beans, lentils and 
chickpeas and annual pasture with some continuous cropping 
• Annual pastures based on subterranean clover and/or medics, often cut for hay 
• Lucerne is being grown on grey shallow sandy and loamy duplexes 
• Wind erosion risk 
• Waterlogging risk on shallow duplex 
• Salinity and flooding along drainage lines and the valley flats 
• High frost risk on Tieline 1 Subsystem. 
Similar systems 
• The Upper Pallinup System has very similar soils to Tieline System, with hardsetting grey shallow duplex 
soil dominant. Red shallow sandy and loamy duplex soils with alkaline subsoils are common, formed on 
shallow areas o f  dolerite and gabbro. However Upper Pallinup System has greater relief than the Tieline 
System and consists o f  well defined rises drained by the Pallinup River. Upper Pallinup has small areas of 
gravel capping the rises (Upper Pallinup 1) which are absent in the Tieline System. 
• The soils on mid-slopes o f  East Katanning are similar to the Tieline particularly in the East Katanning 3 and 
Tieline 2 Subsystems. However relief is higher in the East Katanning System which also has extensive 
gravelly uplands and significant areas o f  pale deep sands. 
• Nyabing System soils are similar to the Tieline System but Nyabing has greater relief and its rises are 
capped with duplex sandy gravels. 
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Tieline System 
Subsystem Landform WA Soil Group Soil Series % of 
description unit 
Tnl Valley flats, plains Alkaline grey shallow loamy duplex Peterson 1 30 
Tieline 1 (500-3,500 m Saline wet soil Brynie 7 20 
Subsystem wide) and Grey shallow sandy duplex Warup 3 20 
(5,238 ha) lower slopes Alkaline grey shallow sandy duplex Fairclough 1 10 
0-1% gradient Alkaline grey deep sandy duplex Ballard 5 
1-5 m relief Main others: Warren; 15 
Warren 2; Eulanda 
Tn2 Lower to upper Grey shallow sandy duplex Indinup 1 20 
Tieline 2 slopes, summit Grey deep sandy duplex Warup 10 
Subsystem surfaces and Grey deep sandy duplex Moojebin 10 
(19,776 ha) crests Acid shallow duplex L i n e  1 10 
0-3% gradient Grey shallow loamy duplex Kibbleup 1 10 
10-30 m relief Alkaline red shallow loamy duplex Winspear 10 
Alkaline grey shallow loamy duplex Warren 10 
Alkaline grey shallow loamy duplex Peterson 2 5 
Main others: Indinup; 15 
Eulanda; Lifflie; 
Ballard; Fairclough 1; 
Moodiarup; Filmer; 
Tarwonga 3; Muradup 
WZAS/Air 
Tieline 
Tn2 Tn1 Tn2 Tn1 
Typical landscape in Tieline 2 Subsystem 
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Upper Pallinup System Up 
41,048 ha 2.8% of  survey area 
Gently undulating and less commonly undulating 
rises drained by the upper reaches o f  the Pallinup 
River. Level upland plains also occur. The system 
is named after the Pallinup River. 
The main soils are grey shallow and deep sandy 
duplex soils but alkaline grey shallow sandy duplex 
soils and grey shallow loamy duplex soils are also 
common. Red shallow sandy duplex soils and other 
red sandy and loamy surfaced soils are associated 
with outcrops o f  dolerite and granite. Dolerite and 
gabbro dykes feature prominently in this system. 
There are minor areas o f  alkaline grey shallow 
loamy duplex soils and duplex sandy gravels. 
Geology: Biotite granite and adamellite (Age) and 
adamellite, granodiorite and gneiss (Ans) covered by 
colluvium (Qc). There are many dolerite and gabbro 
dykes (d), particularly close to Gnowangerup. Very 
small areas o f  laterite (Cz/) occur on the hill crests on some rises (Chin and Brakel 1986). 
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Distribution of Upper Pallinup System 
Native vegetation: Tambellup Vegetation System in the west and Hyden Vegetation System in the east 
(Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo) woodland 
• O the r  trees: York gum (E. loxophleba), red morrel (E. longicornis), brown mallet (E. astringens) and rock 
sheoak (Allocasuarina huegeliana) with mallee Eucalyptus spp. more common closer to Gnowangerup 
• Shrubs:  Melaleuca spp. 
Present  land  use a n d  land management 
• Cropping rotation with annual pastures, including subterranean clover and medic-based pasture 
• Common crops include wheat, barley, oats, canola, field peas, chickpeas, lentils and faba beans; some 
calcareous soils are not suitable for lupins 
• Many Merino stud properties are located in this system 
• Highly productive soil, although calcareous soils have some nutrient deficiencies 
• Sheet and rill water erosion on steeper slopes and gully erosion along drainage lines 
• Salinity risk on drainage lines valley flats 
• Wind erosion risk, particularly after pulse crops. 
Similar systems 
• The Tieline System has very similar soils to the Upper Pallinup System, with hardsetting grey duplexes 
dominant. Red shallow sandy and loamy duplex soils, with alkaline subsoils, are common on shallow areas 
o f  dolerite and gabbro. The relief on the Tieline System is lower and mainly consists o f  gently undulating 
plains and less commonly rises. Gravel soils are absent from the Tieline System. 
• The Datatine System is associated with rises and low hills o f  gneiss and granite with dolerite and gabbro 
dykes common. It has a higher proportion of  red loamy calcareous earths and alkaline red duplex soils than 
the Upper Pallinup System. The Datatine System includes broad valley flats with dominantly red loamy 
soils which are quite different from the alluvial soils in the Upper Pallinup System. 
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Upper Pallinup System 
Subsystem Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Upl Crests and Duplex sandy gravel Lennard 1 50 
Upper upper slopes Grey deep sandy duplex Eulanda 15 
Pallinup 1 0-2% gradient Grey deep sandy duplex Indinup 10 
Subsystem 10-35 m relief Deep sandy gravel Yalanbee 10 
(3,307 ha) Main others: Fairclough 2; 15 
Kauring 
Up2 Lower to upper Grey shallow loamy duplex Kibbleup 15 
Upper slopes, summit Grey deep sandy duplex Indinup 15 
Pallinup 2 surfaces and Grey shallow sandy duplex Eastwood 15 
Subsystem crests Grey shallow sandy duplex Indinup 1 10 
(24,591 ha) 0-4% gradient Red shallow sandy duplex Lowdon 4 10 
10-40 m relief Alkaline grey shallow loamy duplex Peterson 1 10 
Alkaline grey shallow sandy duplex Fairclough 5 
Other red soils: Muradup; 5 
Winspear; Filmer; Filmer 1 
Other grey soils: 15 
Balkuling 1; Warup 2; 
Eastwood 1; Moodiarup 1; 
Warren 1 
Up3 Mid and upper Bare rock Dolerite; gneiss 15 
Upper slopes and Red deep sandy duplex Lowdon 15 
Pallinup 3 hill crests Red shallow sandy duplex Lowdon 4 10 
Subsystem 0-5% gradient Red shallow sandy duplex Winspear 1 10 
(9,974 ha) 10-40 m relief Grey deep sandy duplex Eulanda 10 
Grey shallow sandy duplex Eastwood 10 
Alkaline grey shallow sandy duplex Fairclough 1 10 
Main others: Boyaminning; 20 
Filmer 2; Filmer; Kibbleup 
Up4 Footslopes, lower Alkaline grey shallow sandy duplex Fairclough 2 50 
Upper slopes Grey shallow sandy duplex Eastwood 25 
Pallinup 4 0-1% gradient Grey shallow sandy duplex Indinup 1 15 
Subsystem 10-30 rn relief Main others: Brynie 2; 10 
(1,917 ha) Brynie 9; Kibbleup 
Up5 Valley flats Saline wet soil Saline drainage lines 80 
Upper (100-300 in wide) Undifferentiated 20 
Pallinup 5 0-1% gradient 
Subsystem 
(740 ha) 
Up6 Valley flats and Alkaline grey shallow sandy duplex Fairclough 80 
Upper narrow plains Saline wet soil Brynie 2 5 
Pallinup 6 
Subsystem 
(300-1500 m 
wide) 
Undifferentiated 15 
(519 ha) 0-1% gradient 
m above 
s e a  level 
290 
260 
+4+ 
2 7 0  + + + .:. + 4 + 4 + + +  
+ + 1 4 4  + 
Upper Pallinup 
2 
Up2 I Upl I Up2 I Up4 lUp5I Up2 Up3 I Up6 I Up3 I Up2 
' I 
1 0 0 0  
2 0 0 0  
3 0 0 0  4 0 0 0  
5 0 0 0  6 0 0 0  m 
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Whinbin System 
63,824 ha 4.4% of  survey area 
Gently undulating and undulating rises and some 
low hills drained by the Arthur and Buchanan 
Rivers. The system is named after Whinbin Rock. 
The main soils are grey deep sandy duplex soils with 
mottled yellow, grey or brown clay subsoils. Other 
soils are yellowish brown duplex sandy gravels and 
deep sandy gravels and small areas o f  alkaline 
shallow red loamy duplex associated with shallow 
dolerite and gabbro bedrock. 
Geology: Mainly colluvial deposits with minor 
alluvium (Qc) but does have a significant are of 
mixed granite rocks (Agm) and small areas of 
granite, adamellite and granodiorite (Agv, Agp, Age) 
with dolerite and gabbro dykes. Laterite (Cz/) and 
reworked sandplain (Czs) occur on the crests and 
also beside the alluvial plain of  the Arthur River 
(Chin and Brakel 1986). 
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Distribution of Whinbin System 
Native vegetation: Wagin and Dumbleyung Vegetation Systems (Beard 1980) 
• Dominant  trees: wandoo (Eucalyptus wandoo) and rock sheoak (Allocasuarina huegeliana) 
• O the r  trees: York gum (E. loxophleba), often associated with jam (Acacia acuminata), salmon gum 
(E. salmonophloia), brown mallet (E. astringens) on breakaways and less commonly red morrel 
(E. longicornis) and Christmas tree (Nuytsia floribunda) 
• Shrubs:  Diyandra spp., poisons (Gastrolobium spp.), native pine (Callitris sp.),and blackboy 
(Xanthorrhoea sp.) 
• Salt-tolerant vegetation including samphire and introduced species such as barley grass (Horcleum spp.) are 
common on saline soil particularly on the Whinbin 5 Subsystem. 
Present  land use a n d  land management 
• Rotations o f  cereals (wheat, barley, oats), canola and lupins 
• Grazing of  annual pastures based on subterranean clover 
• Salinity and waterlogging limit production, particularly on lower slopes and valley flats 
• Water erosion and wind erosion are also hazards in this system. 
Similar systems 
• The Carrolup System features dominantly grey deep sandy duplex soils formed on weathered granitic rock 
and truncated laterite profile with a significant proportion of  soils formed on colluvial deposits derived from 
weathered rock and/or laterite soil. The relief is similar with rises dominant. The Carrolup System has 
small areas o f  aeolian sand deposits on the slopes and it does not have low granite hills with dolerite dykes 
which have alkaline loamy red duplex soils. 
• The Dellyanine and Farrar Systems have many similar soils but greater relief and rock outcrop. 
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Whinbin System 
Subsystems 
a n d  phases 
Landform 
description 
W A  Soil Group Soil Series % of 
unit 
Wbl Mid and upper Shallow gravel Worsley 1 25 
Whinbin 1 slopes and Deep sandy duplex Gibbs 20 
Subsystem hill crests Duplex sandy gravel Lennard 2 20 
(9,297 ha) 0-4% gradient Loamy gravel Cumming 1 10 
15-45 m relief Pale deep sand Kauring 2 10 
Main others: ferricrete; 15 
Worsley; Gorn 2; Gorn; 
Kauring; Ravenscliffe; 
Jarrahwood 
Wbls Mid and upper Pale deep sand Kauring 2 90 
Whinbin 1 slopes Main others: Kauring; 10 
Subsystem 
sandy phase 
2-3% gradient 
20-40 m relief 
Ravenscliffe 
(544 ha) 
Wb2 Lower to upper Grey deep sandy duplex Warup 20 
Whinbin 2 slopes and Grey deep sandy duplex Eulanda 10 
Subsystem crests Grey deep sandy duplex Moojebin 1 10 
(33,177 ha) 0-5% gradient Deep sandy gravel Gibbs 10 
12-35 m relief Grey shallow sandy duplex Warup 3 5 
Sandy gravels Alkaline grey shallow sandy duplex Ballard 1 5 
occur on low Alkaline grey deep sandy duplex Ballard 5 
rises next to the Loamy gravel Cumming 1 5 
Arthur River Main other gravels, pale and 
yellow deep sand: Yalanbee; 
10 
Lennard 2; De Campo; 
Kauring 1; Jarrahwood 
Main others: Muradup 1; 20 
Winspear; Lowdon 2; 
Fairclough; Brynie 1; 
Brynie 4; Boyaminning; 
Kibbleup 1 
Wb3 Mid and upper Grey deep sandy duplex Tarwonga 20 
Whinbin 3 slopes and crests Alkaline red shallow loamy duplex Winspear 20 
Subsystem 0-5% gradient Grey shallow sandy duplex Warup 3 10 
(16,081 ha) 12-50 m relief Bare rock dolerite; granite 5 
Acid shallow duplex Line 5 
Grey deep sandy duplex Indinup 5 
Grey deep sandy duplex Eulanda 5 
Red deep sandy duplex Lowdon 2 5 
Red deep loamy duplex Hensman 5 
Main others: Tarwonga 2; 20 
Malebelling; Fairclough 2; 
Boyaminning 1; Filmer 
Wb4 Footslopes, lower Grey shallow sandy duplex Eastwood 1 30 
Whinbin 4 slopes and Grey shallow loamy duplex Moodiarup 1 40 
Subsystem drainage lines Undifferentiated 30 
(2,366 ha) 0-3% gradient 
12-50 m relief 
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Whinbin System 
Subsystems Land form WA Soil Group Soil Series % of 
and phases description unit 
Wb5 Valley flats and Grey deep sandy duplex Warup 25 
Whinbin 5 narrow plains Saline wet soil Brynie 15 
Subsystem (300-1500 m wide) Alkaline grey shallow sandy duplex Fairclough 15 
(2,359 ha) <1% gradient Grey deep sandy duplex Eulanda 10 
Alkaline grey shallow loamy duplex Peterson 1 10 
Main others: Warren; 25 
Beelerup 2; Malebelling 
Landscape view of cropping in Whimbin 2 Subsystem 
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Soils 
Soil groups 
A system of soil supergroups and groups has been developed to describe and explain the soils 
of  Western Australia. One of  the main aims of  this system has been to standardise the naming 
of  soils across the State and avoid the use of local names and vegetation types as surrogates 
for soil names. In the second edition (Schoknecht 1999), 13 soil supergroups have been 
defined using three primary criteria: 
• texture profile 
• the presence and nature of  coarse fragments 
• water regime. 
Sixty soil groups are described and defined by further divisions of  the soil supergroups based 
on one or more of the following secondary and tertiary criteria: 
• calcareous layer (presence of carbonates) 
• colour 
• depth of horizons/profile 
• p H  (acidity-alkalinity) 
• structure. 
Within the Katanning survey, 36 soil groups have been identified falling within 11 of  the 13 
supergroups. The soil supergroups and groups, their areas and percentage of  the whole 
survey area are listed in Table 9. Where insufficient data are available, it has not always been 
possible to attribute soil groups to the mapping units in the survey. In this case the soils have 
been described as Undifferentiated soil and fall within the Miscellaneous supergroup. 
When further detail is required, the soil series should be used. Table 9 also lists the soil series 
that occur within each of  the soil groups in the Katanning survey. 
The most common supergroup is the Sandy duplexes occupying 42% of  the survey area 
followed by Ironstone gravelly soils at 24%, then Wet or waterlogged soils and Loamy 
duplexes, both at 9%. 
The most common individual soil group is the Grey deep sandy duplex covering about 25% of 
the survey area, followed by Duplex sandy gravel (9%), Grey shallow sandy duplex (7%) and 
Saline wet soils (7%). Other significant soil groups include Deep sandy gravel (6%), Alkaline 
grey shallow sandy duplex (5%), Loamy gravel (4.5%), Brown deep sand (4%), Shallow gravel 
(4%) and Red shallow loamy duplex (2%). Other soil groups individually comprise less than 
2% o f  the survey area. 
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Table 9: Areas of  WA soil groups and percentage of  survey area. 
Supergroup W A  Soil Group Soil Series Area 
(ha) 
% 
Sandy duplexes 
616,295 ha 
42% 
Grey deep sandy duplex 
I- 
'Grey shallow sandy duplex 1 1 1 
Alkaline grey shallow sandy:Ballard 
duplex 
I 
!Red deep sandy duplex 
[Acid shallow duplex 
Alkaline grey deep sandy 
Eulanda; Eulanda 1; Indinup; Malebelling; 
Moojebin; Moojebin 1; Moojebin 2; 
Moojebin 3; Moojebin 4; Moojebin 5; 
Tarwonga; Tarwonga 1; Warup; Warup 1; 
Warup 2; Warup 5 
± -1 
:Eastwood; Eastwood 1; Eastwood 2; 
1Indinup 1; Tarwonga 3; Warup 3 
1 1; Ballard 3; Fairclough; Fairclough 1; 
[Fairclough 2; Wishbone 
I 
iLowdon; Lowdon 1; Lowdon 2; Lowdon 3 
I Balkuling; Balkuling 1; Lifflie; L i n e  1 
I 
:Ballard; Ballard 2 
1 1 
1 1Lowdon 4; Winspear 1 
1Malebelling 1; Tarwonga 2 
1 1 
364,420 
105,525 
69,325 
21 ,300F 
17,845 
15,475 
13,310 
6,090 
25.1 
F 
7.3 
4.8 
1.5 
r 
1.2 
L1.1 
1- 
0.9 
r 
0.7 
duplex 
1 1Red shallow sandy duplex 
I Yellow/brown deep sandy 
i i duplex 
Ironstone gravelly 
soils 
348,185 ha 
24% 
I 
Duplex sandy gravel 
Deep sandy gravel :Gibbs; 
I 
Loamy gravel !Cumming; 
1 :Cunningham; 
1- -1.- 1 Shallow gravel iGom 
i 
Lennard; Lennard 1; Lennard 2; Lennard 3; 
Lennard 4; Lennard 5; Lennard 6; Wahkinup; 
Wahkinup 1; Wahkinup 2 
F -1 
Gibbs 1; Gibbs 2; Gorn; Yalanbee 
Cumming 1; Cundinup; 
135,670 
91,950 
65,395 
55,170 
9.3 
F 
6.3 
4.5 
3.8 
De  Campo; De Campo 2 
1; Gorn 2; Worsley; Worsley 1 
Wet or waterlogged 
soils 
137,165 ha 
9% 
I 
Saline wet soil 
I' --1- 
:Salt lake soil ' 1 
I I 
I Wet soil 
1 1 
1Semi-wet soil 1McAlinden; 
1 I 1 [Witchcliffe; I 
Brynie; Brynie 1; Brynie 2; Brynie 3; 
Brynie 4; Brynie 5; Brynie 6; Brynie 7; 
Brynie 8; Brynie 9; Deadman; Deadman 1 
-1 
Jasper; Noggerup; Pindalup 1; Tutunup 
McAlinden 1; Shotts; Shotts 1; 
Yourdamung; Yourdamung 1 
102,375 
1 13,040 
I 
1 11,4951 1 
1 10,2551 
1 
7.0 
F 
: 0.9 
I 
1 
0.8 
0.7 
1 
Loamy duplexes 
132,745 ha 
9% 
I 
1 1 
I 
i IBrown 
1Yellow/brown 
1 !loamy 
1 
1 
:Red shallow loamy duplex :Four 
Grey shallow loamy duplex 
-1- 
Alkaline grey shallow 
Acre; Muradup; Muradup 1 
Kibbleup; Kibbleup 1; Moodiarup; 
Moodiarup 1 
Peterson; Peterson 1; Peterson 2; Warren 
'I 
-1 
Hensman 1 
Beelerup 2; Brockman; Mulukine 1 
1; Cundinup 1; Cundinup 3; Mervyn 
i 
29,130 
25,725 
30,215 
21,340 
12,880 
11,930 
6,090 
I 
2.0 
1.8 
2.1 
r 
1.5 
F 
0.9 
0.8 
0.4 
loamy duplex 
r - r  
Alkaline red shallow loamy 1Winspear 
duplex 1 F -1- 
Red deep loamy duplex Iliensman; 
-1- 
deep loamy duplex iBeelerup; 
shallow IBeelerup 
1 duplex 1 1 
continued on next page 
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Table 9: Areas o f  W A  soil groups and percentage of  survey area (continued). 
Supergroup W A  Soil Group Soil Series Area 
(ha) 
% 
Deep sands 
99,380 ha 
7% 
Brown deep sand 
I 
I Gravelly pale deep sand 
1 
1 Pale deep sand 
1 1 Yellow deep sand 
Boyaminning; Boyaminning 1; 
Boyaminning 2; Dudinyillup; Yowangup; 
58,300 
I 
1 20,500 1 
1 1 15,070 _I 1 1 5 510 1 , 
4.0 
1.4 
1.0 
_ 
0.4 
Yowangup 1; Yowangup 2 
I 
1 Kauring 1 
I Kauring 2; Leecherup; Ravenscliffe 
1 1 Jarrahwood; Katterup 
I 1 I 
Loamy earths 1 Calcareous loamy earth I Filmer; Warren 2 i 16,110 
f -I 
40,515 ha 
1 
Friable red/brown loamy earth 
I 
Ferguson; Ferguson 1; Ferndale; Ferndale 11 10,910 
I I I 
3% i Brown loamy earth i 1 
Brookhampton; Brooklands; Paynedale; 1 8,930 
1 1 i Warren 1 1 1 1 
1 i 1.1 
0.7 
- 
0.6 
- 
Rocky or stony 
soils 
2% 
Bare rock (dolerite; gneiss; 
granite; quartz) 
26,970 1.8 
1 1 1 Cracking clays Hard cracking clay i Beynon; Filmer 2 i 8,560 0.6 
13,045 ha  1% Self-mulching cracking clay 
i 
Filmer 1 i 4,485 0.3 
1 1 1 1 Shallow sands Pale shallow sand 1 Kauring 1 1 5, 760 0.4 1 i 1 i <1%i i 
Sandy earths 
<1% 
Yellow sandy earth Goldfields 2,995 0.2 
. . Miscellaneous Undifferentiated soils 1 31,168 1 2.2 1 1 
1 1 a soils 2% 1 I I 
Soil series 
Soils were identified and described as soil series. A soil series defines soils with a limited 
range of  morphological, chemical, physical and mineralogical properties that can be managed as 
a single unit for most present and anticipated land uses. Standardised criteria (Purdie 1993a) 
were used to identify the soil series. In all, 140 soil series were identified which span 10 Soil 
Orders of  the Australian Soil Classification (Isbell 1996). 
The Soil Orders found within the survey area are listed in Table 10. This also lists the soil 
series found within each Soil Order and the area and proportion of the survey covered by the 
Soil Order. Almost half the soils are classified as Sodosols (49%), followed by Tenosols 
(14%) and Chromosols (11%). Hydrosols represent about 8% of the survey reflecting the 
significant areas of Saline wet soils. Kandosols cover a range of  soils, including many Sandy 
and Loamy gravels, and cover about 7% of the survey. Calcarosols, Dermosols, Kurosols, 
Podosols and Vertosols each cover 2% or less of  the survey area. 
Thirty eight soil series are described in detail in the following section and listed in Table 11. 
Heading descriptions and chemical analyses used are explained in Appendix 3. For each series, 
a representative profile is included with laboratory analyses, if  available. The series name and 
a numerical suffix designate closely related series. In all, 73 related soil series are briefly 
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described. Many closely related soil series cover relatively small areas o f  the survey. Twenty 
three additional soil series are described in less detail without a representative profile 
description. These also include six related soil series. 
Table 10: Australian Soil Classification Orders in the survey area. 
Order Description Soil series Area 
(ha) 
% 
Calcarosol Calcareous soils lacking a 
marked texture contrast 
Filmer; Warren 2 16,110 1 
Chromosol Soils with a marked 
texture contrast, subsoils 
do not disperse 
Beelerup 1; Brockman; Cundinup; Cundinup 1; 
Cundinup 3; Eulanda 1; Four Acre; Lennard; 
Lennard 1; Lennard 5; Lennard 6; Malebelling 1; 
Mervyn 1; Mulukine 1; Tarwonga 1; Wahkinup; 
Wahkinup 1; Warup 1; Witchcliffe; Yourdamung; 
Yourdamung 1 
164,105 11 
Dermosol Soils with a structured 
subsoil lacking a marked 
texture contrast 
Brookhampton; Cunningham; Ferndale; 
Ferndale 1; Warren; Warren 1 
27,930 2 
Hydrosol Seasonally wet soils Brynie, Brynie 1; Brynie 2; Brynie 3; Brynie 4; 
Brynie 5; Brynie 6; Brynie 7; Brynie 8; 
Brynie 9; Deadman; Deadman 1; Jasper; 
Noggerup; Pindalup°1; Tutunup 
113,665 8 
Kandosol Soils with massive 
subsoils, lacking a marked 
texture contrast 
Brooklands; Cumming; Cumming 1, De Campo: 108,275 7 
De Campo 2; Ferguson; Ferguson 1; Gibbs; 
Gibbs 1; Gibbs 2; Goldfields; McAlinden; 
McAlinden 1; Paynedale; Yowangup 2 
Kurosol Soils with a marked 
texture contrast and 
strongly acid subsoil 
Balkuling; Balkuling 1; Leecherup; Lifflie; 21,455 2 
Lifflie 1; Moojebin 5; Warup 5 
Podosol Subsoils dominated by  the 
accumulation o f  organic 
matter, aluminium and/or 
iron compounds 
Shotts; Shotts 1 2,155 <1 
Sodosol Soils with a marked 
texture contrast and 
dispersive, sodic subsoils 
Ballard; Ballard 1; Ballard 2; Ballard 3; 
Beelerup; Beelerup 2; Eastwood; Eastwood 1; 
Eastwood 2; Eulanda; Fairclough; Fairclough 1; 
Fairclough 2; Hensman; Hensman 1; Indinup; 
Indinup 1; Kibbleup; Kibbleup 1; Lennard 2; 
Lennard 3; Lennard 4; Lowdon; Lowdon 1; 
Lowdon 2; Lowdon 3; Lowdon 4; Malebelling; 
Moodiarup; Moodiarup 1; Moojebin; 
Moojebin 1; Moojebin 2; Moojebin 3; 
Moojebin 4; Muradup; Muradup 1; Peterson; 
Peterson 1; Peterson 2; Tarwonga; Tarwonga 2; 
Tarwonga 3; Wahkinup 2; Warup; Warup 2; 
Warup 3; Winspear; Winspear 1; Wishbone 
717,440 49 
Tenosol Weakly developed B 
horizons, lacking a marked 
texture contrast 
Boyaminning; Boyaminning 1; Boyaminning 2; 199,355 14 
Dudinyillup; Gom; Gorn 1; Gorn 2; Jarrahwood; 
Katterup; Kauring; Kauring 1; Kauring 2; 
Ravenscliffe; Worsley; Worsley 1; Yalanbee; 
Yowangup; Yowangup 1 
Vertosol Clay soils which crack 
when dry 
Beynon; Filmer 1; Filmer 2 13,040 1 
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Table 11: Main  soil series showing areas a n d  percentage o f  survey 
Soil Series Related Soil Series Area (ha) % 
105 
Note: Undifferentiated soils, minor soils, salt lakes and bare rock occupy the balance o f  the survey area. 
0 i  2.2 
II Brynie ;Brynie 1; Brynie 2; Brynie 3; Brynie 4; Brynie 5; Brynie 6; Brynie 7; ; 97,020 6.7 
'Brynie 8; Brynie 9 ; 
; ; 
Cumming 'Cumming 1 
1 
' 43,525 3.0 
1 
Cundinup ;Cundinup 1; Cundinup 3 ; 15,125 1.0 
I I Cunningham 1 ; 6,845 i 0.5 
; 1 
1 Eastwood [Eastwood 1; Eastwood 2 25,0001 1.7 
; Eulanda ,Eulanda 1 1 47,4901 3.3 
Fairclough :Fairclough 1; Fairclough 2 1 56,3051 3.9 
Ferndale 1 'Ferndale 1 9,3701 0.6 
; 
Filmer 'Filmer 1; Filmer 2 ' 19,405 ' 1.4 
1 I I 
Gibbs 'Gibbs 1; Gibbs 2 1 49,1951 3.4 
I I I 
Gorn ;Gorn 1; Gorn 2 ; 34,935; 2.4 
I I I Hensman IHensman 1 1 12,736; 0.9 
; Indinup lIndinup 1 , 121,0651 8.3 
Kauring 1 ,Kauring 1; Kauring 2 : 31,3751 2.1 
Kibbleup :Kibbleup 1 1 18,890: 1.3 
Lennard 1Lennard 1; Lennard 2; Lennard 3; Lennard 4; Lennard 5; Lennard 6 1 97,655: 6.7 
; 
Lifflie 'Lifflie 1 ' 10,055 0.7 
; ; 
Lowdon 1Lowdon 1; Lowdon 2; Lowdon 3; Lowdon 4 ' 32,875 2.3 
1 ; 
Malebelling 1Malebelling 1 I 10,420 0.8 
I I Moodiarup IMoodiarup 1 ; 6,835 0.5 
; ; Moojebin iMoojebin 1; Moojebin 2; Moojebin 3; Moojebin 4; Moojebin 5 1 102,8801 7.1 
1 Muradup ,Muradup 1 1 26,8401 1.8 
Peterson :Peterson 1; Peterson 2 1 26,650'  1.8 
Ravenscliffe 1 1 6,975 0.5 
Tarwonga 'Tarwonga 1; Tarwonga 2; Tarvvonga 3 ' 49,630 3.4 
1 ; 
Wahkinup 'Wahkinup 1; Wahkinup 2 ' .38,015 2.6 
1 1 
Warren ;Warren 1; Warren 2 I 11,620 0.7 
I I Warup ;Warup 1; Warup 2; Warup 3; Warup 5 ; 114,565i 7.9 
; Winspear i 
; Winspear 1 1 23,0801 1.6 
; Wishbone 1 
: 9,2201 0.6 
Worsley 1 'Worsley 1 41,4501 2.9 ; 
' Yalanbee 1 21,5401 1.5 
' 
Yowangup 'Yowangup 1; Yowangup 2 ' 25,695 ' 1.8 
1 1 
M a j o r  soils total i 1,318,6711 90.9 
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Duplex soils occupy more than half o f  the Katanning survey area, many o f  them sandy duplexes. 
ETV) 
6 
1 Ballard Soil Series is an Alkaline grey deep sandy duplex 
originally covered by wandoo and jam. 
2 Indinup Soil Series is a Grey deep sandy duplex, often found on 
valley floors. Water can accumulate in sandy layers. 
3 Fairclough 1 Soil Series is an Alkaline grey shallow sandy 
duplex, with a hardsetting surface often called grey clay. 
4 Warup Soil Series is a Grey deep sandy duplex, with acid sandy 
topsoils and often associated with rock outcrops. 
5 Moojebin Soil Series is another Grey deep sandy duplex, with 
an ironstone gravel layer above its sodic subsoil. 
6 Lennard 2 Soil Series is a yellowish brown Duplex sandy gravel, 
one o f  several closely related soils in this group. 
7 Wahkinup 2 Soil Series is a pale coloured Duplex sandy gravel, 
usually found on slopes. 
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4 5 6 
1 Deep sands comprise only 7% o f  Katanning soils and 
Boyaminning Soil Series is associated with granite rocks. 
2 Loamy duplexes comprise about 9% o f  the survey area. 
Cundinup 1 Soil Series has a gravelly loamy topsoil. 
3 Ferndale 1 Soil Series is one o f  the most fertile soils in the 
survey area and is a Friable red/brown loamy earth. 
4 Gibbs 1 Soil Series is a Deep sandy gravel, known locally as 
'forest gravel' and usually found on upper slopes. 
5 Hensman Soil Series is a fertile soil that occurs in small areas 
and is the only Red deep loamy duplex in the survey area. 
6 Lifflie Soil Series is an Acid shallow duplex in which both 
topsoils and subsoils are presently acid. 
7 Worsley 1 Soil Series is a Shallow gravel in which agricultural 
use is limited by a erricrete layer between 30 and 80 cm. 
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Balkuling Soil Series Acid shallow duplex 
The Balkuling Surface was first described as a type o f  valley with "pinkish or occasionally greyish clays with a 
variable surface wash o f  greyish brown sand" (Mulcahy and Hingston 1961). It was subsequently defined in 
Stace et al. (1968) and was found in the Northam (Lantzke and Fulton 1993) and Wellington-Blackwood 
surveys (Tille 1996). Balkuling has thin gravelly loamy topsoils over acidic red clay subsoils. They are formed 
on kaolinised clay (pallid zone clay) and are usually found on or just  below breakaways. 
Definition 
1: Ferric Magnesic-Natric Red Kurosol [Isbell 1996] 
2: loam over clay at <30 cm 
3: colluvium derived from weathered granite and/or Tertiary laterite over pallid zone clay 
4 A l  A3c B2tc C 
Related soil series 
Balkuling 1 Sandy topsoil, usually gravelly, over red acid sodic clay Ferric Magnesic-Natric Red Kurosol 
Reference profiles 
KLC0107; WBW1140 (Tille 1996); KLC0152 (Balkuling 1) 
Characteristic soil properties 
• Gravelly sandy loam over clay <30 cm 
• Shallow depth o f  topsoil, often <15 cm 
• Acidic topsoils 
• Sodic, strongly acidic clay subsoil 
• Usually moderately well drained. 
L a n d  management  characteristics 
• Topsoils are naturally water repellent 
• Shallow unrestricted rooting depth (<30 cm) due to presence o f  saline, acid clay subsoils 
• Low soil water storage due to shallow rooting depth, often stay dry as soil is highly water repellent 
• High salt content and low p H  in the clay subsoil limits nutrient availability 
• Highly susceptible to structure decline in the topsoil, topsoils set hard after clearing and cultivation. Stock 
also congregate on the soil causing further compacting 
• High risk o f  water erosion due to water repellent topsoils and location on relatively steep breakaways or 
below breakaways 
• Fair to poor workability after clearing because surface sets. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) 
• Other trees: brown mallet (E. astringens), rock sheoak (Allocasuarina huegeliana) and blue mallet 
(E. gardneri). 
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Representative profile KLC0107 
Austra l ian  Soil Classification Ferric Magnesic-Natric Red Kurosol 
Location 
Balkuling Soil  Series 
In remnant vegetation off Clinic Road, Broomehill Shire 
A M G  555510 mE, 6261340 mN, zone 50 
L a n d f o r m  Breakaway on a low hill; Slope: 8% Aspect: north-east 
Pa ren t  material  Colluvial material, including gravel, over mottled zone clay 
Surface condition Firm and water repellent when dry with abundant ferruginous gravel 
Native vegetation Eucalyptus gardneri woodland remnant 
Morphological description 
Horizon Depth (cm) Description 
Al 0-20 Dark reddish brown (5YR 3/4) gravelly fine sandy loam; weak polyhedral structure; 
30% ferruginous gravel; strongly water repellent; p H  4.5; EC 240 mS/m; abrupt 
boundary. 
B21e 20-55 Dark reddish brown (5YR 3/4) light medium clay; strongly developed polyhedral 
structure; rough-faced peds; water repellent; p H  4.5; EC 310 mS/m; clear boundary. 
B22t 55-70 Red (2.5YR 4/6) medium clay; strongly developed polyhedral structure; smooth- 
faced peds; p H  4.5; EC 250 mS/m; gradual boundary. 
B3 70-100+ Yellowish red (5YR 5/8) light clay with common red mottles; massive; p H  4.5; 
EC 310 mS/m. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al 0 rg 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
1120 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
0-20 4.6 4.4 250 18 4.08 11.1 11.0 16.6 7.2 8.0 5.1 13.9 12.8 6.2 8.0 
20-55 4.3 4.1 250 36 1.72 32.1 12.8 14.6 4.4 4.7 3.2 8.9 10.4 4.7 4.3 
55-70 4.1 3.9 220 36 1.12 42.4 15.3 14.6 2.7 2.8 1.8 5.8 8.6 4.1 2.0 
70-100 3.9 3.7 210 19 0.35 27.8 21.0 18.9 3.2 3.2 1.9 6.1 9.3 5.3 3.2 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR) 
mL/g 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
CafiD3 
(%) 
CEC 
me% 
, 0 
z 
m 
Exchangeable cations 
me% 
Al Co Mg Mn K Na 
0-20 190 >1000 b 2.54 1.04 3.74 <0.02 0.11 3.36 
20-55 150 740 b 3.22 0.41 3.52 <0.02 0.05 1.89 
55-70 170 280 b 3.38 0.21 3.58 <0.02 0.03 1.56 
70-100 270 203 b 1.99 0.09 3.38 <0.02 <0.02 1.71 
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Ballard Soil Series Alkaline grey deep sandy duplex 
The Ballard Soil Series has grey sandy topsoils, which range from loose to hardsetting. Mottled grey clay 
subsoils lie 30 to 80 cm below the surface. The clay subsoil is sodic with weakly to moderately well developed 
coarse prismatic or  columnar structure. The topsoil is slightly acidic and the clay subsoil is alkaline and 
calcareous. 
Definition 
1: Hypocalcic Mottled-Hypematric Grey Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: alluvium and colluvium derived from weathered granite and/or Tertiary laterite; weathered granite and 
aeolian deposits 
4: A l  A2(e) B2tk 
Related soil series 
Ballard 1 Shallow sand over mottled grey clay Calcic Mottled-Hypematric Grey Sodosol 
Ballard 2 Moderately deep sand over mottled brown clay Hypocalcic Mottled-Hypematric Brown Sodosol 
Ballard 3 Shallow sand over mottled brown clay Hypocalcic Mottled-Hypernatric Brown Sodosol 
Reference profiles 
KLC0801; KLC1358 (Ballard 1); KLC0126 (Ballard 2); KLC1322 (Ballard 3) 
Characterist ic  soil properties 
• Medium-grained sand or loamy sand over clay at 30-80 cm 
• Clay subsoil is mottled and sodic 
• Clay subsoil often has prismatic or  columnar structure (domed clay) 
• Slightly acid to neutral topsoil 
• Clay subsoil is alkaline, calcareous and may contain carbonate 
• Usually imperfectly drained but ranges from poorly to moderately well drained 
• Surface m y  be hardsetting. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate um-estricted rooting depth (30-80 cm) limited by the presence o f  clay subsoils with columnar or 
prismatic structure (shallow for Ballard 1 and Ballard 3) 
• Low soil water storage 
• Moderately susceptible to decline in topsoil structure for Ballard 1 and Ballard 3 
• Moderately susceptible to subsurface compaction, especially on Ballard and Ballard 2 where clay is deeper 
than 30 cm 
• Soil workability is only fair on Ballard 1 and Ballard 3 because o f  some hardsetting surfaced soils. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) and jam (Acacia acuminata) or associations o f  salmon gum 
(E. salmonophloia), red morrel (E. longicornis), York gum (E. loxophleba) and jam. 
• Other trees: flat-topped yate (E. occidentalis) and mallee Eucalyptus spp. 
A n  example o f  this soil is illustrated in  colour on page 106. 
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Landform 
Pa ren t  material 
Surface condition 
Native vegetation 
Morphological description 
Ballard Soil Series 
Representative profile KLC0801 
Austra l ian  Soil Classification Hypocalcic Mottled-Mesonatric Grey Sodosol 
Locat ion East Narrogin catchment soil pit, Narrogin Shire 
AMG 544940 mE, 6343700 mN, zone 50 
Lower slope on a rise; Slope: 1% Aspect: south-east 
Alluvium 
Loose 
Eucalyptus wandoo and Acacia acuminata 
Horizon Depth (cm) Description 
Alp 0-12 Very dark grey (10YR 3/1) medium sand; single grain; p H  6.0; sharp, smooth 
boundary. 
A21e 12-35 Light brownish grey (10YR 6/2) medium sand; few very dark grey mottles in  old 
root channels; single grain; p H  7.5; gradual, smooth boundary. 
A22e 35-50 Light grey (2.5Y 7/2) coarse to medium sand; single grain; p H  8.0; sharp, wavy 
boundary. 
B1 50-65 Light grey (2.5Y 7/1) medium sandy clay loam; many distinct strong brown and 
few dark red mottles; moderate columnar structure; massive in top 10 cm; 5% 
medium ferruginous gravel; p H  8.0; clear boundary. 
B2t 65-100+ Grey (2.5Y 6/1) medium clay; many prominent dark red mottles; moderate 
polyhedral structure; soil slightly calcareous; p H  9.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
f20 1:5 Ca0I2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 0.106 to 
0.15 
to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.5 4.9 12 1.29 
0-12 5.7 4.8 4 1 1.09 3.1 2.4 10.9 5.6 5.6 4.1 13.7 29.1 20.0 5.5 
12-35 7.0 6.2 1 0.10 2.1 3.2 9.7 5.7 6.3 4.2 14.3 26.2 192 9.1 
35-50 7.1 6.3 2 0.07 1.6 3.2 10.7 6.7 7.2 4.7 14.3 23.2 18.0 10.4 
50-65 8.2 6.6 7 0.13 21.8 8.4 12.6 5.9 5.8 3.6 9.5 14.5 11.3 6.6 
65-100 8.8 7.2 10 0.13 46.1 6.8 8.7 3.7 3.3 2.1 6.5 11.0 7.6 4.2 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
CaCO3 
(%) 
CEC 
me% 
Method 
Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 140 25 0.083 84 
0-12 160 1.5 0.082 b 0.12 2.60 0.41 0.03 0.12 0.03 
12-35 3) 0.5 0.012 I a 0.58 0.14 0.05 0.05 
35-50 24 0.7 0.009 1 a 0.31 0.14 0.04 0.09 
50-65 33 7.0 0.019 6 c 0.80 1.80 0.18 1.24 
65-100 28 20.0 0.025 12 c 1.46 5.74 0.38 3.58 
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Beelerup 2 Soil Series Brown deep loamy duplex 
The Beelerup 2 Soil Series has a yellow brown loamy topsoil over a yellow sodic clay subsoil between 30 and 
80 cm. The loamy topsoils are usually fine to medium sandy loam, often grading to sandy clay loam. Beelerup 
2 is related to the Beerelup Soil Series described in  the Wellington Blackwood survey (Tille 1996). Beelerup 2 
has whole-coloured yellow subsoils while the subsoils o f  Beelerup are mottled. 
Definition 
1: Mesotrophic Subnatric Yellow Sodosol [Isbell 1996] 
2: loam over clay at 30-80 cm 
3: weathered granite, alluvium and/or colluvium derived from weathered granite 
4: A l  A3 B2 
Related soil series 
Beelerup 2 includes variants with gravelly or non-sodic subsoils. 
Beelerup Mottled yellow subsoil Mesotrophic Mottled-Subnatric Yellow Sodosol 
Beelerup 1 Non-sodic clay subsoil at <30 cm Haplic Eutrophic Brown Chromosol 
Reference profiles 
KLC2249; KLC0155 (Ferric variant); WBW0994 (Beelerup); WBW1202 (Beelerup 1) 
Characterist ic soil properties 
• Fine to medium sandy loam, often grading to sandy clay loam over light to light medium clay at 30-80 cm 
• Yellow-brown in colour below a grey surface layer 
• Sodic (ESP>6) clay subsoil 
• Poorly to moderately well drained 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Moderate unrestricted rooting depth (30-80 cm) limited by the presence o f  massive or wealdy structured clay 
subsoils 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Highly susceptible to subsurface compaction 
• Hardsetting surface limits soil workability to fair. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla) and wandoo (E. wandoo) 
• Other trees: rock sheoak (Allocasuarina huegeliana) and flooded gum (E. rudis) 
• Shrubs: blackboy (Xanthorrhoea preissii). 
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Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Beelerup 2 Soil Series 
Representative profile KLC2249 
Austra l ian  Soil Classification Mesotrophic Subnatric Yellow Sodosol 
Location Road reserve along Jeffs Road, Kojonup Shire 
AMG 499280 mE, 6243540 mN, zone 50 
Mid-slopes on a rise; Slope: 4% Aspect: west 
Weathered granite 
Hardsetting surface with very few granite stones 
Eucalyptus calophylla and E. vvandoo along road reserve 
Horizon Depth (cm) Description 
All 0-5 Very dark grey (10YR 3/1) humic medium sandy loam; moderate granular structure; 
p H  6.0; abrupt boundary. 
Al2 5-20 Dark greyish brown (10YR 4/2) heavy medium sandy loam; single grain; p H  6.0; 
abrupt boundary. 
A3 20-30 Brown (10YR 5/3) medium sandy clay loam; massive; pH 6.0; clear boundary. 
B2 30-45 Olive yellow (2.5Y 6/6) light medium clay; massive; p H  6.0; clear boundary. 
B3 45-60+ Brownish yellow (10YR 6/8) clay loam; weakly structured; p H  7.0; contains 
fragments o f  weathered granite. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(em) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/I3 
% 
<0.002 to 0.02 to 0.075 to 
0.106 
to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
30-45 6.1 5.2 3 45.5 9.5 45.0 
Sample 
depth 
P 
Total 
P 
PRI 
P 
HCO3 
N 
Total 
K 
HCO3 
03GD3 CEC Method Exchangeable cations me% 
(cm) ppm dig ppm % ppm (%) me% Al Ca Mg Mn K Na 
30-45 b 0.03 1.0 1.6 <0.02 0.12 0.17 
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Beynon Soil Series Hard cracking clay 
The Beynon Soil Series is clay throughout although it may have a thin layer (<3 cm) o f  sandier material on  its 
surface. It is hardsetting and cracks deeply when dry. It has a dark grey topsoil grading to a clay subsoil which 
is usually light grey in  colour but may also be light olive brown or light yellowish brown. It is sodic and 
calcareous with a varying amount o f  carbonate in its top 50 cm. Barley grass (Hordeum spp.) commonly grows 
on  this soil. It is usually found on broad alluvial plains near lakes and swamps, particularly near Lake 
Dumbleyung. It is often slightly salt-affected and found in close proximity to Brynie 7 (saline clay). Beynon is 
known locally as cracking clay or  crab-hole clay. 
Definition 
1: Epicalcareous-Endohypersodic Massive Grey Vertosol [Isbell 1996] 
2: clay >80 cm 
3: alluvium 
4: A l  B2k 
Reference profiles 
KLC1359; KLC1530; KLC1353 (variant with a brown subsoil); KLC1527 (variant with yellow subsoil) 
Characterist ic soil properties 
• Clay >80 cm 
• Alkaline and calcareous subsoil within 50 cm 
• Thin clay topsoil which is hardsetting, poorly structured and often sodic 
• Subsoil is usually grey in colour but some variants have brown or yellow subsoils 
• Sodic (ESP>15) below 50 cm, but may be sodic within 50 cm 
• Usually poorly drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence because topsoil is clayey 
• Shallow unrestricted rooting depth (<30 cm) limited by highly alkaline soil and carbonate 
• Low soil water storage 
• Moderately susceptible to decline in  topsoil structure 
• Soil workability poor, limited by cracking and waterlogging. 
Associated native vegetation 
• Dominant trees: York gum (Eucalyptus loxophleba) and mallee Eucalyptus spp. 
• Other trees: salmon gum (E. salmonophloia), swamp sheoak (Casuarina obesa) and needle tree 
(Hakea preissii) 
• Shrubs: Melaleuca spp. 
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Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Beynon Soil Series 
Representative profile KLC1359 
Aust ra l ian  Soil Classification Epicalcareous-Endohypersodic Massive Grey Vertosol 
Locat ion Road reserve along Beynon Road, Dumbleyung Shire 
A M G  575820 mE, 6324060 mN, zone 50 
Flat on an alluvial plain 
Alluvium 
Hardsetting and cracking 
Mallee Eucalyptus and Melalettca spp. along road reserve 
Horizon Depth (cm) Description 
All 0-3 Dark greyish brown (10YR 4/2) loamy medium sand; massive; p H  6.5; abrupt 
boundary. 
Al2 3-10 Brown (10YR 4/3) light clay; weak structure; p H  7.5. 
B21 10-30 Light brownish grey (2.5Y 6/2) light medium clay; moderate structure; few soft 
carbonate segregations; moderately calcareous; p H  8.5; clear boundary. 
B22k 30-60 Light yellowish brown (2.5Y 6/3) gritty medium clay; moderate structure; 
moderately calcareous; abundant large soft carbonate segregations and many fine 
calcareous nodules; p H  9.0; clear boundary. 
B23 60-90 Light yellowish brown (2.5Y 6/3) medium heavy clay; few yellowish red mottles; 
strong structure; slightly calcareous; few medium carbonate nodules and few medium 
soft carbonate segregations; pH 9.5. 
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Boyaminning Soil Series Brown deep sand 
The Boyaminning Soil Series has a gritty brown to black sandy topsoil usually over a pale sandy subsoil. The 
topsoil is usually medium to coarse sand grading to clayey sand, or  sometimes sandy loam, below 30 cm. The 
soil is often stony and can overlie weathered granite, adamellite or  gneiss. It occurs on hillslopes close to 
outcrops o f  granitic rocks and only covers a small area. 
Definition 
1: Basic Paralithic Bleached-Orthic Tenosol [Isbell 1996] 
2: sand >80 cm 
3: weathered granite, weathered gneiss, weathered adamellite, colluvium derived from weathered granite 
4: A l  B2w Cr 
Related soil series 
Some profiles may grade to sandy loam in the B or  C horizon. 
Boyaminning 1 A2 not bleached; usually brown; rarely red 
Boyaminning 2 Gravel in lower A and/or B horizons Basic Ferric Orthic Tenosol 
Reference profiles 
KLC2312; KLC0600 (Boyaminning 1); KLC1473 (Boyaminning 2) 
Characterist ic soil properties 
• Sand grading to clayey sand or less often sandy loam below 30 cm 
• Coarse to medium sand, often gritty 
• Surface usually firm or hardsetting 
• Overlies weathered granite, gneiss or adamellite usually >80 cm 
• Slightly acid to neutral 
• Usually well to rapidly drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Rooting depth and water storage may be limited where weathere d rock is <80 cm from surface 
• Low soil water storage 
• Moderately susceptible to subsurface compaction 
• Highly susceptible to subsoil acidification (10-20 cm). 
Basic Paralithic Orthic Tenosol 
Associated native vegetation 
• Dominant trees: rock sheoak (Allocasuarina huegeliana), wandoo (Eucalyptus wandoo), jam (Acacia 
acuminata) and York gum (E. loxophleba) 
• Other trees: marri (E. calophylla), mallee Eucalyptus spp. and flooded gum (E. rudis) 
• Shrubs: heath, blackboy (Xanthorrhoea preissii) and stinkwood (facksonia sternbergiana). 
A n  example o f  this soil is illustrated in colour on  page 107. 
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Boyaminning Soil Series 
Representative profile KLC2312 
Aust ra l ian  Soil Classification Basic Paralithic Bleached-Orthic Tenosol 
Location Ucarro Experimental Site, Katanning Shire 
A M G  542670mE, 6265130mN, zone 50 
L a n d f o r m  Hillslope on  a rise; Slope: 3% Aspect: south-west 
Pa ren t  material  Weathered granite near a dolerite dyke; mapped as dolerite (d) 
Surface condition 5-10% dolerite stones on surface 
Morphological description 
Horizon Depth (cm) Description 
Al 0-17 Very dark grey (10YR 3/1) loamy medium sand; massive; 10% fine granite and 5% 
fine quartz fragments; p H  5.5; abrupt, smooth boundary. 
A21 17-30 Brown (10YR 5/3) weak clayey coarse sand; massive; 10% medium granite, 10% 
medium quartz fragments and 5% medium ferruginous gravel; p H  6.0; clear 
boundary. 
A22e 30-40 Light yellowish brown (10YR 6/4) weak clayey medium sand; massive; 20% fine 
granite fragments and 10% ferruginous gravel; pH 6.0; clear boundary. 
B2w 40-55 Brownish yellow (10YR 6/6) light clayey medium sand, massive, 30% fine and 
5% medium granite fragments; p H  6.5; abrupt, wavy boundary. 
C 55-90 Weathered granite; yellowish brown stony, gritty weak clayey coarse sand; massive; 
30% fine and 40% medium granite fragments; p H  6.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 1:5 CaClz 
ppm 
W/13 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 2 
mm 
surface 5.2 4.5 10 1.5 
0-10 5.2 4.5 7 3 1.34 5.3 8.1 12.4 5.0 53 4.0 11.8 19.4 16.1 12.6 
10-17 5.7 4.6 2 2 0.60 5.3 7.1 11.9 6.4 6.8 4.7 13.2 19.5 14.1 11.0 
17-30 5.8 4.8 2 1 0.19 4.6 6.4 12.6 7.4 7.7 5.0 13.0 17.9 13.9 11.5 
30-40 6.4 5.3 2 <1 0.12 4.0 7.7 11.6 7.2 7.2 4.7 13.2 18.0 14.1 12.3 
40-50 6.6 5.6 2 - 0.10 4.7 8.1 11.3 6.0 5.8 5.0 12.7 18.4 14.9 13.1 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR) 
mug 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
01:03 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
n Ca Mg Mn K Na 
surface 180 20 0.132 71 
0-10 140 5.8 0.125 b 0.43 3.6 0.50 0.13 0.13 0.08 
10-17 Bo 5.2 0.044 b 0.28 2.5 0.30 0.05 0.08 0.03 
17-30 42 4.4 0.021 b 0.10 1.4 0.23 <0.02 0.06 0.05 
30-40 29 3.2 0.013 b <0.02 1.6 0.36 <0.02 0.05 0.06 
40-5C) 30 2.7 0.013 3 a 1.7 0.63 0.06 0.16 
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Brynie Soil Series Saline wet soil 
Brynie Soil Series is saline and known locally as salt land. It is a grey deep sandy duplex affected by 
accumulation o f  salts from a shallow saline watertable. Variants cover a large range o f  salt-affected soils but are 
grouped together because their high salt content severely restricts agricultural use. Brynie and related series 
mainly occur on valley floors and along drainage lines, also on slopes associated with hillside seeps. 
Definition 
1: Bleached Sodosolic Salic Hydrosol [Isbell 1996] 
2: sand over clay 30-80 cm 
3: alluvium; colluvium derived from weathered granite 
4: A l  A2(e) or  A3 B2tg 
Related soil series 
Brynie 1 Sand >80 cm Bleached Sodosolic Salic Hydrosol 
Brynie 2 Sand over clay <30 cm; sodic subsoil Bleached Sodosolic Salic Hydrosol 
Brynie 3 Sand over clay <30 cm; acid sodic subsoil Natric Kurosolic Salic Hydrosol 
Brynie 4 Sand over clay 30-80 cm; sodic calcareous subsoil Bleached Sodosolic S a l k  Hydrosol 
Brynie 5 Loam over clay <30cm; sodic calcareous subsoil Calcareous Sodosolic Salic Hydrosol 
Brynie 6 Loam over clay <30 cm, acid sodic subsoil Natric Kurosolic Salic Hydrosol 
Brynie 7 Clay >80 cm; alkaline and calcareous Calcareous Dermosolic Salic Hydrosol 
Brynie 8 Clay >80 cm; acid to neutral p H  Natric Dermosolic Salic Hydrosol 
Brynie 9 Sand over clay <30 cm; sodic calcareous subsoil Calcareous Sodosolic Salic Hydrosol 
Reference profiles 
KLC1655; KLC2144 (Brynie 1); WBW0704 (Brynie 1, Tille 1996); KLCO294 (Brynie 2); KLC0132 (Brynie 3); 
KLC0510 (Brynie 4); KLC1169 (Brynie 5); KLC0306 (Brynie 6); KLC0042 (Brynie 7); KLC0174 (Brynie 8); 
KLC1091 (Brynie 9) 
Characterist ic soil properties 
• Saline 
• Saline watertable present 
• Usually poorly to  very poorly drained. 
L a n d  management  characteristics 
• High soil salinity is the main limitation, allowing only salt-tolerant plants 
• Generally low risk o f  water repellence, though topsoils are sandy; salt and surface salt crusts attract water 
• Very shallow unrestricted rooting depth (<15 cm) limited by high salinity 
• Very low soil water storage as the water is high in soluble salts 
• Low nutrient availability due to high salt 
• High risk o f  water erosion on  slopes as surface is bare or  has very low cover 
• As soil remains moist wind erosion risk is generally low, however will be high i f  soil dries out 
• Poor workability as soil is highly prone to waterlogging and inundation. 
Associated native vegetation 
• Often the soil is bare and any vegetation is generally salt-tolerant such as samphire (Halosarcia sp.) or 
introduced grasses such as barley grass (Hordeum spp.). 
• Remnants o f  flooded gum (Eucalyptus rudis), wandoo (E. wandoo), York gum (E. loxophleba), swamp 
sheoak (Casuarina obesa), j am (Acacia acuminata), paperbark (Melaleuca sp.) and tea-trees 
(Melaleuca spp.). 
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Brynie Soil Series 
Representative profile KLC1655 
Austra l ian  Soil Classification Bleached Sodosolic Salic Hydrosol 
Locat ion Howie Road, West Arthur Shire 
AMG 494700 mE, 6312660 mN, zone 50 
L a n d f o r m  Valley flat on a rise; Slope: 1% 
Paren t  material Alluvium 
Surface  condition Saline, barley grass (Hordeum spp.) dominant pasture 
Native vegetation Dead Allocasuarina huegeliana 
The auger hole filled with saline water to 35 cm below surface after profile 
was described. Electrical conductivity o f  this water was 3,350 mS/m. 
Morphological description 
Horizon Depth (cm) Description 
Al 0-10 Very dark grey (10YR 3/1) coarse sand; massive; p H  5.0; EC 600 mS/m; abrupt 
boundary. 
A21 10-20 Dark yellowish brown (10YR 4/4) coarse pure sand; single grain; p H  6.0; 
EC 140 mS/m; clear boundary. 
A22e 20-35 Pale brown (10YR 6/3) coarse pure sand; single grain; soil wet, p H  8.5; clear 
boundary. 
B2  it 35-60 Light grey (2.5Y 7/2) sandy medium clay; many yellowish brown mottles; moderate 
structure; p H  8.0; EC 120 mS/m; gradual boundary. 
B22tg 60-80 Light grey (N 7/0) sandy medium clay; many yellowish brown mottles; moderate 
structure; soil wet, p H  8.5. 
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Cumming Soil Series Loamy gravel 
The Cumming Soil Series is sometimes called gravel or  forest gravel and was first described in the Wellington- 
Blackwood land resource survey (Tille 1996). It  has yellowish brown sandy loam topsoil with 20 to 80% 
ironstone gravel. The gravel content increases with depth as does the clay content o f  the matrix surrounding the 
gravel. The subsoils o f  Cumming are yellow and Cumming 1 subsoils are brown. These soils are very 
common in the west o f  the survey area, mainly occurring on the lateritic plateau and upper slopes in the Eastern 
Darling Range. They also occur on lateritic remnants on  crests and upper slopes elsewhere. 
Definition 
1: Ferric Mesotrophic Yellow Kandosol [Isbell 1996] 
2: loam grading to clay 30-80 cm 
3: weathered ferricrete, colluvium derived from weathered ferricrete, colluvial sand and gravel 
4: A l c  A3c/B1c B2tc 
Related soil series 
Cumming 1 includes some unnamed variants that have a ferricrete layer between 30 and 80 cm. The topsoil may 
be a gravelly loamy to clayey sand. 
Cumming 1 
Reference profiles 
Brown subsoil Ferric Mesotrophic Brown Kandosol 
KLC1953; WBW0939 (Tille 1996); KLC0773 (Cumming 1) 
Characterist ic soil properties 
• High ferruginous gravel content throughout often >60% gravel 
• Sandy loam from surface or  just below 10 cm depth, grading to clay loam or clay 
• Brownish yellow (Cumming) or  yellowish brown (Cumming 1) below organic topsoil 
• Gravelly surface 
• Moderately well to well drained. 
L a n d  management  characteristics 
• Good quality cropping and pasture soils 
• Low susceptibility to water repellence as topsoils are loamy 
• Moderate unrestricted rooting depth, often restricted by gravel 
• Low soil water storage 
• Moderately susceptible to subsoil acidification (10-20 cm). 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus marginata) and marri (E. calophylla) 
• Other trees: wandoo (E. wandoo), rock sheoak (Allocasuarina huegeliana), mallee Eucalyptus spp., 
red morrel (E. longicornis), brown mallet (E. astringens), Drummond s gum (E. drummondii) 
• Shrubs: parrot bush (Dryandra sessilis), poisons (Gastrolobium spp.), tea-tree (Leptospermum erubescens), 
blackboys (Xanthorrhoea preissii), stinkwood (Jacksonia sternbergiana), rough hakea (Hakea prostrata), 
other Hakea and Dryandra spp. 
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Landform 
Parent material 
Surface condition 
Native vegetation 
Morphological description 
Cumming Soil Series 
Representative profile KLC1953 
Australian Soil Classification Ferric Mesotrophic Yellow Kandosol 
Location Site along Wongerup Road reserve, Kojonup Shire 
AMG 480550 mE, 6271710 mN, zone 50 
Upper slopes on a low hill; Slope: 4% Aspect: north-east 
Ironstone gravel over kaolinised clay 
Hardsetting surface with ferruginous gravel common 
Eucalyptus mar ginata and E. wandoo with some E. calophylla in nearby 
remnant 
Horizon Depth (cm) Description 
Alc 0-10 Very dark greyish brown (10YR 3/2) gravelly medium sandy loam; massive; 
30% fine and 20% medium ferruginous gravel; pH 6.0; abrupt boundary. 
A2c 10-30 Brown (10YR 4/3) gravelly medium sandy loam; single grain; 40% fine and 10% 
medium ferruginous gravel; p H  6.5; clear boundary. 
A3c 30-40 Yellowish brown (10YR 5/4) gravelly clay loam, medium sandy; massive; 30% 
fine and 20% medium ferruginous gravel; pH 6.5; clear boundary. 
B2tc 40-65 Brownish yellow (10YR 6/6) gravelly light medium clay; very few yellowish 
brown mottles; massive; 10% fine and 20% medium ferruginous gravel; p H  7.0; 
gradual boundary. 
B31tc 65-80 Yellow (10YR 7/6) light clay loam; massive; 20% fine ferruginous gravel; p H  7.0; 
clear boundary. 
B32tc 80-90+ Yellow (10YR 7/6) clay loam; common white and few yellowish brown mottles; 
massive; 20% fine ferruginous gravel; p H  7.0. 
Chemical and physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al 0 rg 
C 
Particle size % 
day Silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
PPm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
0-10 4.7 
15-25 5.0 
40-50 5.5 
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Cundinup Soil Series Loamy gravel 
The Cundinup Soil Series has gravelly yellow brown loamy topsoils over yellow clay subsoils between 30 and 
80 cm o f  the surface. It was first described in the Wellington-Blackwood survey (Tille 1996). Cundinup 
commonly occurs on the lateritic plateau and upper slopes covered with colluvium derived from laterite. 
Cundinup 1 and Cundinup 3 Soil Series are closely related but have a shallower gravelly loam topsoil and a 
yellow or brown subsoil within 30 cm. 
Definition 
1: Ferric Mesotrophic Yellow Chromosol [Isbell 19961 
2: loam over clay at 30-80 cm 
3: colluvium derived from laterite 
4: A l c  B2 
Related soil series 
Cundinup 1 Gravelly loam over yellow clay <30 cm 
Cundinup 3 
Ferric Mesotrophic Yellow Chromosol 
Gravelly loam over brown clay <30 cm Ferric Mesotrophic Brown Chromosol 
Reference profiles 
WBW0785 (Cundinup, Tille 1996); KLC0149 (Cundinup 1); KLC0496 (Cundinup 1); KLC2254 (Cundinup 3) 
Characterist ic soil properties 
• Gravelly loam or loamy gravel over clay at 30-80 cm 
• Yellow brown colour below a grey surface layer 
• Moderately well to well drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Deep unrestricted rooting depth (>80 cm) 
• Moderate soil water storage 
• Moderately susceptible to decline in  topsoil structure 
• Fair soil workability limited by hardsetting surface. 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus marginata) and marri (E. calophylla) 
• Other trees: wandoo (E. wandoo) and/or York gum (E. loxophleba), rock sheoak (Allocasuarina 
huegeliana), jam (Acacia acuminata) 
• Shrubs: blackboy (Xanthorrhoea preissii). 
A n  example o f  Cundinup 1 Soil Series is illustrated in  colour on  page 107. 
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Landform 
Pa ren t  material 
Surface condition 
Native vegetation 
Morphological description 
Cundinup Soil Series 
Representative profile KLC0496 
Austra l ian  Soil Classification Ferric Mesotrophic Yellow Chromosol (Cundinup 1) 
Locat ion Narrakine catchment soil pit, Narrogin Shire 
A M G  517030 mE, 6342000 mN, zone 50 
Valley flat on a gently undulating rise; Slope: 1% Aspect: north-east 
Alluvium 
Hardsetting 
Eucalyptus loxophleba and Acacia acuminata 
Horizon Depth (cm) Description 
Al 0-8 Very dark greyish brown (10YR 3/2) heavy medium sandy loam; single grain; 
10% medium ferruginous gravel; p H  6.0; abrupt, wavy boundary. 
A2 8-15 Brownish yellow (10YR 6/6) heavy medium sandy loam with many distinct very 
dark greyish brown inclusions; single grain; 20% medium ferruginous gravel; 
p H  6.0; abrupt, irregular boundary. 
B 2  it 15-60 Light yellowish brown (10YR 6/4) light clay with many coarse distinct brownish 
yellow mottles; moderately developed polyhedral structure; p H  7.0; clear wavy 
boundary. 
B22t 60-105 Light grey (10YR 7/2) light clay with many coarse distinct yellowish brown 
mottles and common medium distinct dark yellowish brown mottles; strongly 
developed polyhedral structure; p H  7.0; abrupt, wavy boundary. 
B3 105-155 Light yellowish brown (10YR 6/4) sandy light medium clay with many coarse 
distinct yellowish brown and few medium distinct dark yellowish brown mottles; 
moderately developed polyhedral structure; p H  7.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
c 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCI21:5 mStm 
1:5 
CaCl2 
ppm 
W/8 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.7 5.1 20 1.91 
0-8 6.2 5.2 8 <1 1.94 7.9 9.3 13.3 6.4 7.1 4.0 11.4 15.7 12.8 12.0 
8-15 6.2 5.0 2 <1 1.22 10.2 8.2 13.0 5.5 6.1 4.1 10.5 14.5 13.4 14.5 
15-60 6.2 5.4 4 <1 0.20 36.9 7.5 9.2 3.0 3.9 2.3 6.7 10.9 9.5 10.0 
60-105 7.0 6.1 8 0.09 51.3 16.9 9.2 1.5 1.5 1.0 3.1 6.4 5.7 3.4 
105-155 7.4 6.1 6 0.06 26.9 12.1 15.4 3.7 3.7 1.8 5.6 10.5 10.2 10.2 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
Cat03 
I%) 
CEC 
me% 
-0 0 
_= 
Exchangeable cations 
me%w 
a Ca Mg Mn K Na 
surface 230 19 0.156 140 
0-8 230 13 0.138 b 0.12 5.18 1.00 0.05 0.32 0.26 
8-15 110 25 0.046 b 0.32 3.59 0.82 0.02 0.10 0.19 
15-60 66 93 0.018 b 0.04 1.77 1.68 <0.02 0.04 0.18 
60-105 46 500 0.007 7 a 1.37 3.91 0.02 1.00 
105-155 40 34 , 0.004 4 a 0.53 2.60 0.03 1.22 
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Cunningham Soil Series Loamy gravel 
The Cunningham Soil Series has a dark brown sandy loam topsoil, often with >20% ferruginous gravel. Below 
the organic topsoil is a yellowish brown gravelly clay loam which gradually increases to clay with depth. The 
clay subsoil is structured and contains small amounts o f  ferruginous gravel. Cunningham was first identified in 
the Wellington-Blackwood survey (Tille 1996). It  is very similar to the Cumming and Cundinup Soil Series in 
the top 50 to 60 cm. The major distinguishing feature is its structured clay subsoil. Cunningham is mainly 
found on plateau surfaces, ridges and crests and upper slopes o f  valleys covered with lateritic colluvium. 
Definition 
1: Ferric Mesotrophic Yellow Dermosol 
2: loam grading to clay at 30-80 cm 
3: colluvium derived from weathered ferricrete 
4: A l c  B2tc 
Reference profile 
WBW0314 (Tille 1996); KLCO290 
Characterist ic soil properties 
• Gravelly sandy loam to sandy clay loam in  top 30 cm 
• Yellowish brown below brown organic topsoil 
• Structured clay subsoil 
• Slightly acid to neutral 
• Well drained. 
L a n d  management  characteristics 
• Moderately fertile 
• Low susceptibility to water repellence as topsoils are loamy 
• Deep unrestricted rooting depth (>80 cm) 
• Moderate soil water storage 
• Topsoil structure is moderately susceptible to decline. 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus marginata) and marri (Eucalyptus calophylla) forest 
• Other trees: wandoo (Eucalyptus wandoo), bull banksia (Banksia grandis) and blackboys 
(Xanthorrhoea preissii). 
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Landform 
Pa ren t  material 
Surface  condition 
Native vegetation 
Morphological description 
Cunningham Soil Series 
Representative profile KLCO290 
Aust ra l ian  Soil Classification Ferric Mesotrophic Yellow Dermosol 
Locat ion Site along Trimmer Road, Katanning Shire 
AMG 547380 mE, 6275510 m N  zone 50 
Upper slope on a low hill; Slope: 3% Aspect: east 
Colluvial deposits o f  gravel over kaolinite clay 
Soft surface with many round ferruginous gravels 
Allocasuarina hue geliana 
Horizon Depth (cm) Description 
Al 0-10 Dark brown (7.5YR 3/2) humic medium sandy loam; single grain; 5% ferruginous 
gravel; p H  5.5; abrupt boundary. 
A2 10-30 Yellowish brown (10YR 5/6) gravelly medium sandy clay loam; massive; 50% 
medium sub-rounded ferruginous gravel; p H  5.5; abrupt boundary. 
B2 30-60 Brownish yellow (10YR 6/8) clay loam; strongly developed polyhedral structure; 
smooth-faced peds; 10% coarse round ferruginous gravel; p H  5.0; clear boundary. 
C 60-70 Yellow (10YR 7/8) light clay loam with many medium prominent red mottles; 
strongly developed polyhedral structure; smooth-faced peds; kaolinite clay; 
p H  5.0; clear boundary. 
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Eastwood Soil Series Grey shallow sandy duplex 
The Eastwood Soil Series has a grey sandy topsoil often with a hardsetting surface. It has sodic clay subsoil 
within 30 cm o f  the surface, often within 15 cm. Where the clay subsoil is very shallow (within 10 cm), the 
Eastwood Soil Series is locally known as grey c lay .  Eastwood is most common on valley flats and alluvial 
plains. It also occurs on mid to upper slopes and crests on rises in the East Katanning and Upper Pallinup 
Systems. 
Definition 
1: Eutrophic Hypematric Brown Sodosol [Isbell 1996] 
2: sand over clay at <30 cm 
3: alluvium; weathered granite or  dolerite; colluvium derived from weathered granite and/or Tertiary laterite 
4: A l  or  A p  (A2, A2e) B2t 
Related soil series 
Eastwood 1 Grey subsoil, Wand on alluvial plains and slopes Eutrophic Hypernatric Grey Sodosol 
Eastwood 2 Yellow subsoil, found mainly on slopes Eutrophic Hypematric Yellow Sodosol 
Kibbleup Soil Series is closely related and has very shallow loamy topsoils over sodic clay subsoils. 
Reference profiles 
KLC0469; KLC1581; KLC0522 (Eastwood 1); KLC0051 (Eastwood 2) 
Characteristic soil properties 
• Loamy to clayey medium sand over light to medium clay <30 cm 
• Surface often hardsetting 
• Often has a thin bleached sand horizon (A2e) above the clay subsoil 
• Sodic subsoil whose ESP can vary but is usually >15 
• Clay subsoil usually has a coarse prismatic or  columnar structure 
• Neutral to slightly acid throughout 
• Usually poorly to imperfectly drained. 
L a n d  management  characteristics 
• Loamy to clayey sand topsoils (5-10% clay) have low susceptibility to water repellence 
• Shallow unrestricted rooting depth (<30 cm) limited by the presence o f  clay subsoils with columnar or 
prismatic structure 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Soil workability limited to fair where there is a hardsetting surface. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) and/or York gum (E. loxophleba) 
• Other trees: rock sheoak (Allocasuarina huegeliana), j am (Acacia acuminata), marri (E. calophylla), 
brown mallet (E. astringens), flat-topped yate (E. occidentalis) 
• Shrubs: Melaleuca spp. 
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Landform 
Pa ren t  material 
Surface condition 
Native vegetation 
Morphological description 
Eastwood Soil Series 
Representative profile KLC0469 
Austra l ian  Soil Classification Eutrophic Hypernatric Brown Sodosol 
Location Eastwood Road, Gnowangerup Shire 
AMG 587020 mE, 6251800 mN, zone 50 
Mid-slope on a low hill; Slope: 4% Aspect: west 
Weathered granite 
Hardsetting surface with granite gravel and stones common 
Eucalyptus loxophleba and E. wandoo 
Horizon Depth (cm) Description 
Al 0-10 Very dark greyish brown (10YR 3/2) gritty clayey medium sand; moderate granular 
structure; 20% medium granite fragments; p H  6.0; abrupt, smooth boundary. 
B 21t 10-35 Brown (7.5YR 5/4) medium clay; few distinct pale brown mottles; strong 
structure; cutans present; p H  7.5; clear boundary. 
B22t 35-55 Strong brown (7.5YR 5/6) medium clay; moderate structure; p H  7.0; gradual 
boundary. 
C 55-100+ Weathered granite yellowish red (5YR 5/8) gravelly coarse sandy clay loam; 
massive; 40% fine and 10% medium granite gravel; pH 6.5 and decreasing to 
p H  4.5 at depth. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
PPm 
W/B 
% 
< 
0.002 
to 0.02 to 0.075 to 0.106 to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 4.9 
15-25 6.1 
40-50 6.2 
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Eulanda Soil Series Grey deep sandy duplex 
The Eulanda Soil Series has a grey sandy surface over gravelly sand. This overlies mottled grey sodic subsoils 
at 30 to 80 cm. The name is derived from the Eulanda Series defined in the Eulanda Spot Survey (Smith and 
Boehm 1947), the Ucarro Spot Survey (Smith 1947) and the Carrolup Spot Survey (Smith 1947). In these 
reports, Eulanda was described as a dark grey to grey gritty sand to sandy loam with mottled grey and brown 
clay between 20 and 40 cm. Descriptions usually included a small amount o f  gravel usually above the clay and 
a gravelly variant was also described. Eulanda occurs on both valley flats and hillslopes, commonly on mid to 
lower slopes. 
Definition 
1: Ferric Mottled-Subnatric Grey Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: alluvium and colluvium derived from weathered granite, silcrete and/or Tertiary laterite; weathered 
granite 
4: A l  A2c(e) B2t 
Related soil series 
Eulanda is similar to Wahkinup-2 Soil Series which is gravelly to the surface. 
Eulanda 1 
Reference profiles 
Non-sodic mottled grey clay subsoils Bleached-Ferric Mesotrophic Grey Chromosol 
KLC1578; KLC0447 (Hypematric variant); WBW0708 (Eulanda 1, Tille 1996) 
Characterist ic soil properties 
• Medium to coarse-grained sand over gravelly sand over light to medium clay at 30-80 cm 
• Grey sandy surface, usually loose to firm 
• Gravelly sand layer is often pale grey or white 
• Mottled grey to greyish brown clay subsoil 
• Clay subsoil is sodic, usually with an ESP between 6 and 15 
• Poorly to moderately well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by  massive or  weakly structured clay subsoils 
• Moderate soil water storage 
• Moderately susceptible to subsurface compaction 
• Sandy subsoils (10-20 cm) are generally acid or  highly susceptible to subsoil acidification. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), rock sheoak (Allocasuarina huegeliana) and jam 
(Acacia acuminata). 
• Other trees: man-i (E. calophylla), York gum (E. loxophleba) both often associated with jam, salmon gum 
(E. salmonophloia), flooded gum (E. rudis), jarrah (E. marginata), flat-topped yate (E. occidentalis) and 
occasionally Christmas tree (Nuytsia floribunda) where clay subsoil is nearer 80 cm. 
• Shrubs: rough hakea (Hakea prostrata), H. varia, tea-tree (Leptospermum erubescens), stinkwood 
(Jacksonia sternbergiana) and Dryandra spp. 
128 
KATANNING AREA LAND RESOURCES SURVEY 
Eulanda Soil Series 
Representative profile KLC1578 
Austra l ian  Soil Classification Ferric Mottled-Subnatric Grey Sodosol 
Location Moojebing catchment soil pit, Katanning Shire 
A M G  550880 mE, 6280630 mN, zone 50 
Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Mid-slope on a low hill; Slope: 4% Aspect: north 
Colluvium derived from gravel and weathered granite 
Loose 
Acacia spp. and Jacksonia sternbergiana 
Horizon Depth (cm) Description 
Ap 0 -15 Very dark grey (10YR 3/1) loamy medium sand; single grain; 10% fine quartz; 
p H  5.5; abrupt, smooth boundary. 
A21 15-30 Greyish brown (10YR 5/2) weak clayey coarse sand; massive; 10% medium quartz 
and 5% medium ferruginous gravel; p H  5.5; abrupt, smooth boundary. 
A22e 30-60 Light brownish grey (10YR 6/2) gravelly sand; massive; 70% fine and medium 
ferruginous gravel; p H  6.0; clear, wavy boundary. 
A3e 60-75 Light brownish grey (2.5Y 6/3) clayey coarse sand; few yellowish red mottles; 
massive; 20% medium ferruginous gravel; p H  6.0; clear, wavy boundary. 
B2 75-140+ Very pale brown (10YR 7/3) light clay; many reddish yellow mottles; weak 
polyhedral structure; p H  6.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
120 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
<0.002 to 0.02 to 0.075 to 
0.106 
to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.0 4.4 6 1.33 
0-10 5.1 4.4 3 3 1.06 3.8 3.6 8.3 4.9 5.7 4.1 11.5 20.4 18.8 18.9 
10-15 5.2 4.3 2 3 0.76 4.7 3.7 9.9 4.7 6.4 4.6 11.8 20.2 17.5 16.5 
15-30 5.3 4.4 I 5 0.30 6.1 4.0 8.5 5.4 6.2 4.2 10.9 17.6 16.6 20.5 
30-60 6.0 4.8 1 1 0.12 7.8 4.4 8.9 5.2 6.2 4.0 102 15.2 13.8 24.3 
60-75 6.4 5.2 2 <1 0.08 15.7 5.6 7.6 4.2 5.1 3.5 8.7 12.2 12.9 24.5 
75-95 6.2 5.7 4 0.08 52.4 5.6 4.5 2.1 2.1 1.7 4.5 9.3 9.6 8.2 
95-125 6.2 5.7 4 0.07 67.3 5.4 3.3 1.3 1.3 0.9 2.7 6.1 6.1 5.6 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
dig 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
CaCO3 
(%) 
CEC 
me% 
Method 
Exchangeable cations 
me% 
Al Co Mg Mn K No 
surface 160 34 0.097 59 
0-10 120 4.0 0.060 b 0.42 0.93 0.13 0.05 0.05 0.04 
10-15 84 6.6 0.039 b 0.58 0.82 0,12 0.03 0.03 0.03 
15-30 50 7.9 0.019 b 0.43 0.34 0.11 0.03 0.02 0.02 
30-60 59 8.0 0.014 b 0.06 0.38 0.26 0.02 0.02 0.07 
60-75 72 22.0 0.011 b <0.02 0.45 0.71 <0.02 0.02 0.14 
75-95 77 190 0.009 b <0.02 0.80 2.70 <0.02 0.02 0.29 
95-125 75 410 0.009 b <0.02 0.86 3.80 <0.02 0.03 0.37 
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Fairclough Soil Series Alkaline grey shallow sandy duplex 
The Fairclough Soil Series has a hardsetting or firm surface and its topsoil is grey, sandy and massive. This 
overlies shallow sodic, alkaline subsoils with layers containing soft carbonates and hard carbonate concretions or 
nodules. The subsoils have weakly to moderately developed coarse blocky, prismatic or less commonly 
columnar structure. Because o f  its shallow hard sandy topsoil, Fairclough is often called grey c lay .  Soils 
mainly occur on  valley flats and broad alluvial plains. They also occur on lunettes and dunes near lakes and, 
less commonly, on footslopes and hillslopes o f  rises. O n  slopes they are usually found on mid to lower slope 
positions. 
Definition 
1: Calcic Mesonatric Brown Sodosol [Isbell 1996] 
2: sand over clay at <30 cm 
3: alluvium and colluvium derived from weathered granite, gneiss or adamellite and Tertiary laterite; 
weathered granite; weathered gneiss; weathered adamellite 
4: A l  or  Ap (A2/A2e) B2tk 
Related soil series 
Fairclough 1 Grey subsoil Calcic Mesonatric Grey Sodosol 
Fairclough 2 Yellow subsoil Calcic Mesonatric Yellow Sodosol 
Reference profiles 
KLC1583; KLC2314 (Fairclough 1); KLC1200 (Fairclough 2) 
Characterist ic soil properties 
• Clayey fine or  medium sand topsoil when clay subsoil <15 cm 
• Fine or  medium sand to loamy fine or  medium sand topsoil when clay 15-30 cm 
• Hardsetting or firm surface 
• Alkaline subsoil with free carbonate 
• The amount o f  carbonate in the subsoil is variable. 
• Wealdy to moderately structured subsoil 
• Coarse blocky, prismatic or  less commonly columnar structured subsoil 
• Sodic (ESP>15) subsoil 
• Poorly to moderately well drained. 
L a n d  management  characteristics 
• Loamy to clayey sand topsoils (5-10% clay) have low susceptibility to water repellence 
• Shallow unrestricted rooting depth (<30 cm) limited by the presence o f  clay subsoils with columnar or 
prismatic structure 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Soil workability limited to fair where there is a hardsetting surface. 
Associated native vegetation 
• Dominant trees: salmon gum (Eucalyptus salmonophloia), red morrel (E. longicornis) and York gum 
(E. loxophleba). 
• Other trees: wandoo (E. wandoo) o r  mallee Eucalyptus spp. which are often associated with salmon gums, 
rock sheoak (Allocasuarina huegeliana), swamp sheoak (Casuarina obesa) and jam (Acacia acuminata). 
An example o f  Fairclough 1 is shown in colour on page 106. 
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Landform 
Pa ren t  material 
Surface condition 
Native vegetation 
Morphological description 
Fairclough Soil Series 
Representative profile KLC1583 
Aust ra l ian  Soil Classification Calcic Mesonatric Brown Sodosol 
Locat ion Datatine catchment soil pit, Dumbleyung Shire 
A M G  575780 mE, 6297030 mN, zone 50 
Footslope on a rise; Slope: 1% Aspect: north 
Colluvium 
Hardsetting with 5-10% carbonate concretions on surface 
Eucalyptus salmonophloia on roadside 
Horizon Depth (cm) Description 
Alp 0-8 Dark greyish brown (10YR4/2) heavy clayey medium sand; massive; p H  5.5; abrupt 
boundary. 
B21 8-25 Brown (10YR 5/3) sandy light medium clay; moderate prismatic structure; p H  7.5; 
clear boundary. 
B22k 25-45 Light yellowish brown (10YR 6/4) clay loam, sandy; moderate prismatic structure; 
carbonate concretions common and few soft carbonate segregations; pH 9.5; clear 
boundary. 
B23 45-100 Light yellowish brown (10YR 6/4) sandy light clay; weak polyhedral structure; few 
carbonate concretions; p H  9.5; gradual boundary. 
B3 100-150+ Yellowish brown (10YR 5/4) sandy light medium clay; yellowish red mottles 
common; massive; p H  7.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
pH EC Al I Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
(cm) H20 
1:5 
Ca0I2 
1:5 
mS/m1: 
5 
0a0I2 
ppm 
W/8 
% 
< 
0.002 
10 0.02 to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 2 
mm 
0-8 4.5 
15-25 6.4 
30-40 8.1 
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Ferndale 1 Soil Series Friable red/brown loamy earth 
Ferndale 1 has reddish brown loamy topsoil grading to well structured red clay at less than 30 cm. It is very 
similar to the Ferndale Soil Series identified in the Wellington-Blackwood survey (Tille 1996), except it has a 
shallow clay subsoils which are neutral to slightly alkaline and its topsoils are often degraded and hardsetting 
after cultivation. They are mostly found on slopes and footslopes but may also occur on ridges, and are 
associated with shallow weathered dolerite. The structured subsoils o f  Ferndale 1 and Ferndale Soil Series are 
the main characteristic that distinguishes them from the Ferguson Soil Series. Ferndale 1 is also similar to the 
Muradup Soil Series but has clayier topsoils. 
Definition 
1: Haplic Eutrophic Red Dermosol [Isbell 1996] 
2: loam grading to clay at 30-80 cm 
3: weathered gneiss or  granite or colluvium derived from weathered gneiss or granite 
4: A l  B2t 
Related soil series 
Ferndale Sandy loam grading to clay at 30-80 cm; friable well Haplic Mesotrophic Red Dermosol 
structured topsoil 
Ferndale 1 and Ferndale Soil Series are similar to the Ferguson Soil Series, except that Ferguson has a massive 
subsoil. Ferndale 1 is similar to Muradup Soil Series but has more clay in the topsoils. 
Reference profiles 
WBW0989 (Tille 1996); KLC0151 (Ferndale 1); KLC1576 (Ferndale 1) 
Characterist ic soil properties 
• Sandy loam to clay loam topsoil, usually highly organic 
• Gradual increase in clay with depth from loam to clay loam to medium clay within 30 cm 
• Moderately structured clay subsoil, often with blocky or  prismatic structure 
• Slightly acid to neutral 
• Well drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Fair soil workability limited by hardsetting surface 
• Relatively fertile. 
Associated native vegetation 
• Dominant trees: York gum (Eucalyptus loxophleba) or wandoo (E. wandoo) woodland 
• Other trees: red morrel (E. longicornis). 
A n  example o f  Ferndale is illustrated in colour on  page 107. 
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Representative profile KLC1576 
Aust ra l ian  Soil Classification Haplic Eutrophic Red Deinrosol 
Location 
Landform 
Paren t  material 
Surface condition 
Morphological description 
Ferndale 1 Soil Series 
Soil pit in the Moojebing catchment, Katanning Shire 
A M G  549570 mE, 6278440 mN, zone 50 
Crest on a low hill; Slope: 1% 
Weathered gabbro 
Hardsetting surface with few dolerite stones and 10% dolerite outcropping 
on surface 
Horizon Depth (cm) Description 
Al 0-10 Dark reddish brown (5YR 3/3) sandy clay loam; massive; p H  6.0; abrupt, wavy 
boundary. 
B2t 10-50 Dark reddish brown (2.5YR 3/4) medium clay; strongly developed prismatic 
structure; smooth-faced peds; p H  6.5; clear, wavy boundary. 
B 3 50-80 Dark reddish brown (2.5YR 3/4) clay loam, coarse sandy; weakly developed 
prismatic structure; p H  7.0; clear, wavy boundary. 
Cr 80-120 Weathered gabbro; massive; abrupt, wavy boundary. 
R 120-130+ Gabbro rock. 
Chemical and physical analysis (<2 mm fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
I-120 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 0.0 to 0.075 to 0.106 to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 6.1 5.3 7 1.90 
0-10 6.1 5.4 8 2.06 17.2 20.1 20.2 5.7 5.7 3.3 9.2 10.9 4.6 3.1 
10-30 6.7 5.8 5 0.67 32.5 12.9 14.1 4.4 4.6 2.8 7.8 10.0 5.8 5.1 
30-50 7.6 6.5 4 0.52 55.5 10.7 10.9 3.1 2.8 1.6 4.6 5.8 3.0 2.0 
50-80 7.6 6.5 3 0.21 25.7 7.4 8.5 2.3 2.6 1.7 6.1 15.0 15.9 14.8 
80-120 7.5 6.4 3 0.09 17.9 7.4 9.5 2.8 3.6 2.1 8.1 17.0 14.8 16.8 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
CiD3 
rol 
CEC 
me% 
Method Exchangeable cations 
m e% 
Al Ca Mg Mn K Na 
surface 280 23 0.169 >300 
0-10 290 15 0.176 b 0.02 10 2.9 0.37 0.53 0.35 
10-30 130 34 0.080 22 a 15 6.0 0.36 0.43 
30-50 79 72 0.062 37 a 25 12.0 0.57 0.48 
50-80 110 23 0.027 27 a 19 9.6 0.34 0.38 
80-120 140 12 0.013 27 a 20 10.0 0.25 0.59 
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Filmer Soil Series Calcareous loamy earth 
Filmer Soil Series is reddish brown in colour and has a loamy surface over clay at a shallow depth. The surface 
is highly calcareous and is often fluffy: when dry below a thin surface crust. It  may also crack on drying 
although this is not obvious in cleared, cultivated soils. The surface becomes very sticky when wet. Filmer 
occurs on rises and low hills in the Zone o f  Ancient Drainage, commonly on  mid to upper slopes and hill crests. 
It also found occasionally on lower slopes and valley flats. Filmer is known locally as red clay or red soil. 
Definition 
1: Epihypersodic Pedal Hypercalcic Calcarosol [Isbell 19961 
2: loam over clay at <30 cm 
3: weathered dolerite or gabbro; colluvium derived from weathered dolerite or gabbro 
4: A l  B2k 
Related soil series 
Filmer 1 Red cracking clay Epicalcareous-Epihypersodic Self-mulching Red Vertosol 
Filmer 2 Black or  dark brown cracking clay Epicalcareous-Epihypersodic Pedal Black Vertosol 
Reference profiles 
KLC0068; KLC0428; KLC2336; KLC1588 (Filmer 1); KLC0099 (Filmer 2) 
Characterist ic soil properties 
• Clay loam or  light clay surface over light to medium clay at <10 cm 
• Topsoil field textures are often less clayey than particle size analysis due to the high carbonate content 
• Alkaline throughout 
• Topsoil and surface are usually calcareous 
• Surface appears fluffy when dry and is very sticky when wet 
• Reddish brown to red colour 
• Moderately well drained 
• Surface cracks evident in undisturbed soil. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy to clayey 
• Very shallow unrestricted rooting depth (<15 cm) by alkaline soils and carbonate within 15 cm; plants 
which tolerate alkaline soils would encounter high levels o f  salinity between 30 and 80 cm 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure, as topsoil slightly sodic 
• Fair to poor soil workability due to  periodic cracking; highly alkaline and calcareous topsoils make the soil 
very wet and slippery when wet; rock outcrops also reduce workability. 
Associated native vegetation 
• Dominant trees: York gum (Eucalyptus loxophleba), red morrel (E. longicornis) and/or salmon gum 
(E. salmonophloia) 
• Other trees: mallee Eucalyptus spp., jam (Acacia acuminata) and needle tree (Hakea preissii). 
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Filmer Soil Series 
Representative profile KLC2336 
Aust ra l ian  Soil Classification Epihypersodic Pedal Hypercakic Calcarosol 
Locat ion South Moulyinning catchment soil pit, Dumbleyung Shire 
A M G  587360 mE, 6312180 mN, zone 50 
L a n d f o r m  Upper slope on a low hill Slope: 3% Aspect: north 
Pa ren t  material  Weathered dolerite 
Surface  condition Few fine black ferruginous gravels and few rounded dolerite stones; 
calcareous surface forms a flake when dry 
Eucalyptus longicomis and E. loxophleba along roadside Native vegetation 
Morphological description 
Horizon Depth (cm) Description 
Ap 0-10 Reddish brown (5YR 4/4) heavy clay loam; massive; very highly calcareous; p H  9; 
abrupt, smooth boundary. 
B2 lk 10-30 Yellowish red (5YR 4/6) medium heavy clay; strongly developed prismatic 
structure; common cutans coating peds, mainly topsoil material, soil very highly 
calcareous; p H  9.5; clear boundary. 
B22 30-70 Yellowish red (5YR 4/6) medium heavy clay; strongly developed polyhedral 
structure; soil highly calcareous; p H  9.5; gradual boundary. 
B23 70-115+ Red (2.5YR 4/6) medium heavy clay; strongly developed polyhedral structure; 
slickensides common on peds; highly calcareous; p H  9.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
FLo 
1:5 
CaCl2 
1:5 
mSlm 
1:5 
CaCl2 
ppm 
W/B 
% 
<0.002 to 
0.02 
to 
0.075 
to 0.106 to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
0-10 8.9 8.0 23 1.18 33.5 15.5 16.1 5.6 5.1 2.8 6.2 6.2 4.0 5.0 
10-30 9.6 8.6 64 0.59 29.8 18.2 30.7 3.1 3.0 2.5 4.2 4.2 2.4 1.9 
30-70 9.6 8.9 110 0.18 51.0 8.5 27.4 2.5 2.1 1.5 2.8 2.5 1.2 0.5 
70-100 9.4 8.9 130 0.14 49.8 10.2 27.3 2.7 2.1 1.4 2.5 2.4 1.1 0.5 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
03(333 
(%) 
CEC 
me% 
, 
1-6 m 
Exchangeable cations 
me% 
Ai Ca Mg Mn K Na 
0-10 260 53 0.111 11 26 c 17.48 6.67 1.90 1.87 
10-30 120 140 0.055 17 34 c 9.72 12.46 1.13 11.28 
30-70 58 92 0.019 13 38 c 3.48 14.92 1.25 25.52 
70-100 50 85 0.016 10 43 c 3.20 14.84 1.11 26.60 
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Gibbs Soil Series Deep sandy gravel 
The Gibbs Soil Series has grey gravelly loamy sand to clayey sand topsoils. This changes gradually to a 
gravelly sandy loam at 30 to 80 cm and increases in clay down the profile to a gravelly heavy sandy loam, clay 
loam or clay. Gibbs is known locally as forest gravel. It commonly occurs on mid to upper slopes, less 
commonly extending to crests and lower slopes. 
Definition 
1: Ferric Eutrophic Brown Kandosol [Isbell 1996] 
2: sand grading to loam at 30-80 cm 
3: colluvium derived from weathered ferricrete, colluvial sand and gravel 
4: A l c  A3c/B1c B2c 
Related soil series 
Gibbs 1 Sandy gravel, yellow subsoil 
Gibbs 2 
Ferric Mesotrophic Yellow Kandosol 
Sandy gravel, bleached A2 horizon Bleached-Ferric Mesotrophic Brown Kandosol 
Reference profile 
KLC1954; KLC0343 (Gibbs 1); KLC1147 (Gibbs 1); KLC0891 (Gibbs 2) 
Characterist ic soil properties 
• Gravelly surface 
• Yellowish brown in colour 
• Gravelly medium sand or clayey medium sand grading to gravelly medium sandy loam or  loamy gravel 
below 30 cm, often over gravelly sandy clay loam 
• Acid to slightly acid topsoil with a slightly acid to neutral subsoil 
• Moderately well to well drained. 
L a n d  management  characteristics 
• Loamy to clayey sand topsoils (5-10% clay) have low susceptibility to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by high gravel content (>60% by  volume) 
• Low soil water storage 
• Moderately susceptible to subsurface compaction (10-30 cm) 
• Moderately susceptible to subsoil acidification (10-20 cm). 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus marginata), wandoo (E. wandoo) and marri (E. calophylla) 
• Other trees: rock sheoak (Allocasuarina huegeliana) and parrot bush (Dryandra sessilis) often associated 
with wandoo; mallee Eucalyptus spp. heath, red morrel (E. longicornis), brown mallet (E. astringens) and 
Drummond s gum (E. drummondii) 
• Shrubs: poison (Gastrolobium spp.), tea-tree (Leptospermum erubescens), blackboy (Xanthorrhoea 
preissii), stinkwood (Jacksonia sternbergiana), hakeas (Hakea prostrata and H. incrassata). 
A n  example o f  this soil is illustrated in colour on  page 107. 
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Gibbs Soil Series 
Representative profile KLC1954 
Austra l ian  Soil Classification Ferric Eutrophic Brown Kandosol 
Location Wongerup Road, Kojonup Shire 
A M G  479840 mE, 6271230 mN, zone 50 
Mid-slope on a low hill Slope: 6% Aspect: south 
Weathered fenicrete or colluvium derived from weathered fenicrete 
Loose with 10-20% ferruginous gravel 
Eucalyptus marginata with Dryandra spp., Hakea prostrata and 
Gastrolobium spp. (poison) 
Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Horizon Depth (cm) Description 
Alc 0-7 Dark brown (7.5YR 3/3) gravelly heavy clayey medium sand; single grain; 20% fine 
and 10% medium ferruginous gravel; p H  6.0; clear boundary. 
A2c 7-50 Strong brown (7.5YR 5/6) gravelly clayey medium sand; single grain; 30% fine, 
20% medium ferruginous gravel; pH 7.0; gradual boundary. 
Blc 50-70 Yellowish brown (10YR 5/8) gravelly medium sandy loam; single grain; 30% fine, 
20% medium and 10% coarse ferruginous gravel; p H  7.0; gradual boundary. 
B2cw 70-100 Yellowish brown (10YR 5/8) loamy gravel (heavy medium sandy loam); massive; 
30% fine, 30% medium and 10% coarse ferruginous gravel; p H  7.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt tine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
0a012 
ppm 
W/I3 
% 
< 
0.002 
to 
0.02 
to 0.075 to 
0.106 
to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 2 mm >0.02 to 
2 mm 
0-7 5.2 
15-25 6.0 
40-50 6.0 
70-100 6.6 5.9 3 22.5 8.5 69.0 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
Qt03 
(%) 
CEC 
me% 
Method 
Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
70-100 5 a 1.0 2.1 0.32 0.17 
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Gom Soil Series Deep sandy gravel 
Gom Soil Series is a pale deep sandy gravel with light grey gravelly sandy topsoils. It is sandy throughout, 
white or light grey in colour and its gravel content is generally more than 50%, increasing to 80% with depth. 
Gom is usually found on upper slopes and crests o f  broad hills as well as mid to upper slopes. It is less 
common on lower slopes. G o m  is similar to the Kauring Soil Series in colour but is gravelly throughout. 
Definition 
1: Basic Ferric Bleached-Orthic Tenosol [Isbell 1996] 
2: sand >80 cm 
3: weathered ferricrete, colluvium derived from weathered ferricrete, colluvial sand and gravel 
4: A l c  A2ec B2wc 
Related soil series 
Other Gom soils are recognised as series and are shallow gravels as a ferricrete layer is present within 80 cm. 
Gom 1 Bleached gravelly sand to  sandy gravel on Basic Ferric-Petroferric Bleached-Orthic Tenosol 
ferricrete at 30-80 cm 
Gom 2 Shallow bleached sandy gravel on 
ferricrete at <30 cm 
Reference profiles 
Basic Ferric-Petroferric Bleached-Orthic Tenosol 
KLCO254; KLC1263; KLC1607 (Gom 1); KLC1966 (Gom 2), KLC0722 (Gom 2) 
Characteristic soil properties 
• Gravelly sand to sandy gravel >80 cm deep 
• Gravelly medium sand grading to clayey sand in the B horizon 
• Pale grey or  white in colour 
• Loose to soft, gravelly surface 
• Acid to slightly acid 
• Well to rapidly drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by  high gravel content (>60% by  volume) for Gom 
and the presence o f  a hard ferricrete layer (Gom 1); G o m  2 has shallow unrestricted rooting depth (<30 cm) 
due to the presence o f  a hard ferricrete layer 
• Very low soil water storage 
• Low levels o f  nutrients and low retention 
• Moderately susceptible to subsurface compaction 
• Highly susceptible to subsoil acidification (10-20 cm) 
• Soil workability is poor on G o m  2 due to shallow ferricrete. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) and rock sheoak (Allocasuarina huegeliana) 
• Other trees: jarrah (E. marginata) and marri (E. calophylla), often associated with wandoo in the west o f  the 
survey area. Mallee Eucalyptus spp. and heath are more common in  the east o f  the survey area; also 
Drummond s gum (E. drummondii) and j am (Acacia acuminata) 
• Shrubs: parrot bush (Dryandra sessilis) heath, blackboy (Xanthorrhoea preissii), poison (Gastrolobium 
spp.), stinkwood (Tacksonia sternbergiana) and tea-tree (Leptospermum erubescens). 
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Representative profile KLCO254 
Aust ra l ian  Soil Classification Basic Ferric Bleached-Orthic Tenosol 
Locat ion Gravel pit off Crapella Road, Kojonup Shire 
A M G  508950 mE, 6275710 mN, zone 50 
Landform 
Pa ren t  material 
Surface condition 
Native vegetation 
Morphological description 
Crest on a rise; Slope: 0% 
Colluvial sand over gravel 
Soft with abundant (>50%) ferruginous gravel 
Dryandra spp. with low heath 
Gom Soil Series 
Horizon Depth (cm) Description 
Ale 0-15 Brown (10YR 5/3) gravelly loamy medium sand; single grain; 50% medium and 
10% coarse ferruginous gravel; p H  7.0; clear boundary. 
A2ec 15-55 Pale yellow (2.5Y 7/3) gravelly medium sand; single grain; 40% medium and 20% 
coarse ferruginous gravel; p H  7.0; clear boundary. 
B2c 55-120 Pale yellow (2.5Y 7/3) sandy gravel; single grain; 40% medium and 40% coarse 
ferruginous gravel; p H  6.0; clear boundary. 
B3c 120-180 Yellow (10YR 8/6) sandy gravel; single grain; 25% medium and 60% coarse 
ferruginous gravel; p H  6.0; clear boundary. 
C 180-230+ Yellow (10YR 8/6) medium sandy clay loam; many coarse red mottles; massive; 
20% medium ferruginous gravel; pH 6.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
F120 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
Ca0I2 
ppm 
W/I3 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.0210 
2 mm 
surface 5.6 
15-25 5.4 
40-50 5.2 
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Hensman Soil Series Red deep loamy duplex 
Hensman Soil Series has a hardsetting surface and reddish brown loamy topsoils. Below the loamy topsoils are 
mottled red clay subsoils between 30 and 50 cm. Its clay subsoil is sodic and neutral to slightly alkaline This 
soil usually covers small areas and is associated with dolerite dykes, usually on mid to upper slopes and crests. 
Definition 
1: Eutrophic Mottled-Mesonatric Red Sodosol [Isbell 1996] 
2: loam over clay at 30 to 80 cm 
3: weathered dolerite or gabbro; colluvium derived from weathered dolerite or gabbro, weathered granite 
between dolerite dykes and aeolian sand 
4: A l  (A2) B2t 
Related soil series 
Hensman includes soils with whole-coloured with faintly mottled subsoils. 
Hensman Loam over mottled brown clay subsoil at 
30-80 cm 
Reference profiles 
Eutrophic Mottled-Mesonatric Brown Sodosol 
KLC0724; KLC0326 (Subnatric variant); KLC0992 (Hensman 1) 
Characterist ic soil properties 
• Medium grained sandy loam to sandy clay loam over clay at 30-80 cm 
• Often has a clayey medium sand A2 horizon 
• Reddish brown in  colour 
• Hardsetting surface 
• Sodic subsoil, o f  variable level sodicity 
• Clay subsoils often have coarse blocky or prismatic structure, in some cases columnar structure 
• Slightly acid to slightly alkaline pH 
• Moderately well drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Moderate unrestricted rooting depth (30-80 cm) limited by  clay subsoils with columnar or  prismatic 
structure 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Moderately susceptible to subsurface compaction 
• Fair workability limited by hardsetting surface; rock outcrops also reduce workability. 
Associated native vegetation 
• Dominant trees: woodland o f  York gum (Eucalyptus loxophleba) and j am (Acacia acuminata) 
• Other trees: wandoo (E. wandoo) and rock sheoak (Allocasuarina huegeliana). 
A n  example o f  this soil is illustrated in colour on  page 107. 
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Hensman Soil Series 
Representative profile KLC0724 
Aust ra l ian  Soil Classification Eutrophic Mottled-Mesonatric Red Sodosol 
Location Soil pit in  the Buchanan catchment, Wagin Shire 
A M G  536340 mE, 6329810 mN, zone 50 
L a n d f o r m  Mid-slope on a low hill; Slope: 5% Aspect: south-east 
P a r e n t  material 
Surface  condition 
Native vegetation 
Morphological description 
Colluvium derived from weathered dolerite and granite over weathered 
dolerite 
Hardsetting with 5-10% granite, dolerite and gabbro stones 
Eucalyptus loxophleba on nearby rock outcrops 
Horizon Depth (cm) Description 
Al 0-12 Very dark greyish brown (10YR 3/2) medium sandy loam; weakly developed 
subangular blocky structure; rough-faced peds; 10% fine quartz fragments; p H  5.5; 
clear, wavy boundary. 
A21 12-40 Dark reddish brown (5YR 3/4) medium sandy loam; massive; 20% fine dolerite 
fragments; p H  6.0; abrupt, wavy boundary. 
A22e 40-50 Light brownish grey (10YR 6/2) heavy clayey medium sand; very few faint reddish 
brown mottles; massive; 30% medium dolerite fragments; p H  6.5; sharp, wavy 
boundary. 
B21t 50-75 Red (2.5YR 4/6) medium clay with many light brownish grey mottles; moderately 
developed columnar structure; rough-faced peds; 5% medium ferruginous gravel; 
p H  7.0; gradual, wavy boundary. 
B22 75-100 Yellowish red (5YR 5/6) gritty light clay; faint brown mottles common; weakly 
developed polyhedral structure; rough-faced peds; 30% fine quartz fragments; p H  7.5; 
gradual, wavy boundary. 
Cr 100-200+ Weathered dolerite - yellowish brown (10YR 5/4) light clay with common strong 
brown mottles; weak polyhedral structure; p H  7.5. 
Chemical and  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pli EC Al 0 rg 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
05012 
1:5 
mS/m 
1:5 
CaCla 
ppm 
WM 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 0.106 to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1mm 
to 
2 mm 
>0.02 to 2 
mm 
surface 5.9 5.2 20 2.37 
0-12 5.8 5.0 19 1 2.38 7.2 9.7 16.5 5.0 5.1 3.2 9.7 16.3 14.4 12.9 
12-40 6.8 5.6 4 0.48 11.9 8.9 13.3 5.7 5.7 3.8 11.2 17.3 12.5 9.7 
40-50 7.2 5.8 2 0.12 5.0 6.4 127 6.0 6.0 3.9 11.0 16.9 14.2 17.9 
50-75 7.4 5.9 7 0.15 39.1 9.0 12.8 3.9 3.5 2.1 5.7 8.9 7.6 
, 
7.4 
75-100 7.9 6.2 7 0.07 32.0 9.2 13.1 4.6 
, 
4.3 2.7 7.3 11.0 8.2 7.6 
100-140 8.0 6.5 11 0.04 16.1 13.7 13.3 4.4 4.7 3.8 9.2 15.5 11.4 7.9 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR) 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
ClIC D3 
(%) 
CEC 
me% 
-8 
Iii 
Exchangeable cations 
me% 
A Ca Mg Mn K Na 
surface 220 16 0.193 180 
0-12 210 12 0.192 b 0.09 9.43 1.55 0.26 0.44 0.73 
12-40 95 16 0.048 7 a 5.99 1.47 0.11 0.36 
40-50 51 13 0.017 3 a 1.54 0.87 0.04 025 
50-75 32 3.5 0.020 14 a 4.44 7.49 0.12 2.14 
75-100 19 4.8 0.010 15 a 4.25 8.22 0.12 2.68 
100-140 57 4.8 0.009 26 a 6.49 13.34 0.16 7.05 
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Indinup Soil Series Grey deep sandy duplex 
Indinup Soil Series has grey sandy topsoils over pale sand with clay subsoils, usually between 40 and 60 cm. 
The mottled grey clay subsoils are sodic and often have prismatic or  columnar structure. The name is derived 
from the Indinup Series defined in the Carrolup Spot Survey (Smith 1947) where it was described as a grey sand 
over light grey to grey brown clay with columnar structure. Indinup Soil Series was first defined in  the 
Wellington-Blackwood survey (Tille 1996). It often occurs on valley flats and broad alluvial plains but is also 
found on hillslopes, particularly in lower to mid-slope positions. 
Definition 
1: Mesotrophic Mottled-Subnatric Grey Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: alluvium and colluvium derived from weathered granite and/or Tertiary laterite; weathered granite 
4: A l  A2e B2t 
Related soil series 
Indinup I Sand, usually hardsetting over clay <30 cm; Mesotrophic Mottled-Mesonatric Grey Sodosol 
may include some variants with acid subsoils 
Reference profiles 
WBW1200 (Tille 1996); KLC2311; KLC1674 (Indinup 1) 
Characteristic soil properties 
• Medium grained sand to clayey sand over sandy light to medium clay at 30-80 cm 
• Sand may be coarse-grained and gritty i f  the soil is formed on weathered granite 
• Pale bleached A2 
• Mottled grey subsoil 
• Sodic subsoil 
• Loose to firm surface 
• Poorly to moderately well drained, less commonly well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by the presence o f  clay subsoils with columnar or 
prismatic structure (shallow for Indinup 1) 
• Moderate soil water storage 
• Moderately susceptible to subsurface compaction 
• Indinup has subsoils (10-20 cm) that are acid or  highly susceptible to subsoil acidification 
• Indinup 1 is moderately susceptible to  subsoil acidification; has fair workability limited by hardsetting 
surface. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), rock sheoak (Allocasuarina huegeliana) and/or jam 
(Acacia acuminata) 
• Other trees: salmon gum (E. salmonophloia), York gum (E. loxophleba), flooded gum (E. rudis), jarrah 
(E. marginata), brown mallet (E. astringens), flat-topped yate (E. occidentalis) and mallee Eucalyptus spp. 
• Shrubs: various heath species, tea-tree (Leptospermum erubescens), stinkwood (Jacksonia sternbergiana) 
and blackboy (Xanthorrhoea preissii). 
A n  example o f  this soil series is shown in  colour on  page 106. 
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Landform 
Pa ren t  material 
Surface  condition 
Native vegetation 
Morphological description 
lndinup Soil Series 
Representative profile KLC2311 
Aust ra l ian  Soil Classification Eutrophic Mottled-Subnatric Grey Sodosol 
Locat ion Soil pit on Ucarro, Katanning Shire 
A M G  542570 mE, 6265090 mN, zone 50 
Mid-slope on a rise; Slope: 4% Aspect: south-west 
Colluvium derived from weathered granite over weathered granite 
Loose 
Formerly Eucalyptus wandoo woodland 
Horizon Depth (cm) Description 
Al 0-12 Very dark grey (10YR 3/1) loamy coarse sand; single grain; 15% fine quartz and 5% 
medium ferruginous gravel; p H  5.5; abrupt, wavy boundary. 
A21 12-25 Brown (10YR 5/3) weak clayey coarse sand; many strong brown mottles; massive; 
10% fine quartz and 5% fine ferruginous gravel; p H  6.0; clear, smooth boundary. 
A22e 25-40 Light grey (10YR 7/2) gritty very weak clayey coarse sand; few strong brown 
mottles; single grain; 10% fine quartz and 10% medium ferruginous gravel; p H  6.5; 
abrupt, wavy boundary. 
B2 40-70 Light brownish grey (10YR 6/2) medium clay, many red mottles, moderate 
polyhedral structure, p H  6.0. 
B3 70-105+ Light grey (10YR 7/2) sandy light medium clay, many red mottles, weak polyhedral 
structure, p H  5.5. 
Chemical and  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
FLol 
:5 
CaCl2 
1:5 
mum 
1:5 
CaCl2 
ppm 
W/8 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.2 4.5 10 1.67 
0-12 5.1 4.4 10 3 1.82 5.2 6.4 12.6 4.3 4.7 3.5 10.3 20.3 18.2 14.5 
12-25 5.6 4.5 2 2 0.24 4.9 5.0 10.7 5.8 6.2 4.3 12.4 20.2 16.5 14.0 
25-40 6.4 4.9 1 <1 0.09 2.4 5.0 13.0 6.8 6.6 4.3 11.3 17.1 17.1 16.4 
40-60 5.7 4.1 5 3 0.15 35.3 9.0 11.3 4.5 4.2 2.7 6.7 10.2 8.8 7.3 
60-70 5.7 4.0 5 5 0.11 44.6 8.7 11.9 4.0 3.8 2.3 6.1 8.1 6.0 4.5 
70-100 5.5 3.7 4 4 0.08 30.5 14.3 10.4 4.6 4.5 3.0 8.3 12.3 7.3 4.8 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
tha), 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 160 23 77 
0-12 193 7.8 0.171 b 0.32 2.50 0.44 0.04 0.08 0.16 
12-25 50 6.6 0.025 b 0.18 0.88 0.40 <0.02 0.04 0.08 
25-40 24 2.0 0.010 b 0.03 0.32 0.34 <0.02 0.02 0.06 
40-60 28 47.0 0.023 b 0.69 0.88 6.0 <0.02 0.10 1.2 
60-70 24 43.0 0.019 b 1.2 0.56 8.4 <0.02 0.07 1.7 
70-100 17 21.0 0.015 b 1.5 0.37 9.6 <0.02 0.10 2.2 
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Kauring Soil Series Gravelly deep sand 
Kauring Soil Series has a loose, grey sandy surface over white or light grey sand. This overlies a gravelly sand 
layer usually below 50 cm. The sand is most commonly medium to coarse-grained and may be gritty. Kauring 
soil was first described by Mulcahy and Hingston (1961) and was subsequently identified in the Northam survey 
(Lantzke and Fulton 1993) and the Wellington-Blackwood survey (Title 1996). Kauring is associated with 
gravelly soils and is usually found on mid to upper slopes, rarely extending to lower slopes. It is known locally 
as Christmas tree sand or gutless sand. 
Definition 
1: Basic Ferric Bleached-Orthic Tenosol [Isbell 1996] 
2: sand >80 cm 
3: colluvial sand and gravel derived from weathered ferricrete, aeolian sand 
4: A l  A2e B2wc 
Related soil series 
Some urmamed variants have a clay loam or light clay layer below 80 cm. Kauring is similar to the Ravenscliffe 
Soil Series, which has pale deep sand >120 cm deep and <20% gravel in profile. 
Kauring 1 Sand over gravelly sand on ferricrete at 30-80 cm Basic Ferric-Petrofenic Bleached-Orthic Tenosol 
Kauring 2 Sand over gravelly sand at >80 cm Basic Ferric Bleached-Orthic Tenosol 
Reference profile 
KLC0498; WBW1172 (Tille 1996); KLC0431 (Kauring 1); KLC1044 (Kauring 2) 
Characterist ic soil properties 
• Medium to coarse sand throughout 
• Sandy gravel or gravelly sand subsoil 
• White or  light grey in colour (bleached) under a low organic sandy topsoil 
• Loose to soft surface 
• Low organic matter and low levels o f  N, P, K 
• Low PRI 
• Slightly acid 
• Well to rapidly drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 2% clay are highly susceptible to water repellence 
• Kauring has moderate unrestricted rooting depth (30-80 cm) limited by high gravel content (>60% by 
volume) while Kauring 1 has a hard ferricrete layer; Kauring 2 has deep unrestricted rooting depth (>80 cm) 
• Very low soil water storage and major contributor to groundwater recharge; low water storage for Kauring 2 
• Infertile soil with very low levels o f  nutrients and low retention 
• Highly susceptible to subsoil acidification (10-20 cm) 
• High risk o f  wind and water erosion. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) and rock sheoak (Allocasuarina huegeliana) 
• Other trees: Christmas tree (Nuytsia floribunda), m a t h  (E. calophylla), stunted jarrah (E. marginata), 
mallee Eucalyptus spp., jam (Acacia acuminata), slender banksia (Banksia attenuata) and bull banksia 
(B. grandis) 
• Shrubs: stinkwood (Jacksonia sternbergiana), parrot bush (Thyandra sessilis), blackboy (Xanthorrhoea 
preissii) and tea-tree (Leptospermum erubescens). 
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Kauring Soil Series 
Representative profile KLC0498 
Austra l ian  Soil Classification Basic Ferric Bleached-Orthic Tenosol 
Location Narrakine Gully catchment soil pit, Narrogin Shire 
AMG 517900 mE, 6344040 mN, zone 50 
Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Mid-slope on a low hill; Slope: 3% Aspect: south 
Tertiary laterite, sand over gravel, re-deposited 
Loose with 5-10% ferruginous gravel 
Eucalyptus calophylla scattered in paddock 
Horizon Depth (cm) Description 
Al 0-12 Grey (10YR5/1) medium sand; single grain; p H  6.0; sharp, wavy boundary. 
A2e 12-45 White (2.5Y 8/2) coarse sand; single grain; p H  6.0; abrupt, smooth boundary. 
B lee 45-65 Pale yellow (2.5Y 7/3) gravelly very weak clayey medium sand; single grain; 50% 
medium ferruginous gravel, 10% fine quartz; p H  6.0; abrupt, wavy boundary. 
B2wc 65-155+ Light yellowish brown (10YR6/4) sandy gravel (clayey medium sand); massive; 
40% medium and 30% coarse ferruginous gravel; p H  6.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
rnSim 
1:5 
CaC2 
ppm 
WA3 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 6.1 5.2 6 0.68 
0-12 6.2 5.2 2 <1 0.35 0.5 1.5 5.8 4.1 6.7 4.4 17.5 31.7 20.9 7.0 
12-45 5.8 4.8 1 1 0.08 0.3 2.2 6.5 5.0 7.6 5.4 19.1 24.2 16.5 13.3 
45-65 6.1 5.0 1 <1 0.10 2.7 2.0 5.5 5.4 8.2 6.0 17.7 21.1 15.3 15.9 
65-115 5.8 4.9 2 <1 0.15 7.2 2.1 7.0 4.8 6.1 4.2 15.8 23.5 15.8 13.4 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
030:33 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 103 16 0.048 E6 
0-12 63 0.4 0.023 b 0.04 0.81 0.19 <0.02 0.03 <0.02 
12-45 48 0.7 0.005 b 0.09 0.08 0.06 <0.02 0.03 <0.02 
45-65 58 2.1 0.006 b 0.11 0.18 0.10 <0.02 0.06 0.02 
65-115 32 65.0 0.010 b 0.08 0.92 0.75 <0.02 0.17 0.02 
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Kibbleup Soil Series Grey shallow loamy duplex 
Kibbleup Soil Series has a grey loamy topsoil that is massive and hardsetting when dry. A feature is the 
shallow depth to its clay subsoil, which is often within 10 to 15 cm o f  the surface. The subsoil is sodic and 
mottled, grey colour. Locally this soil is often referred to as grey clay, Sunday soil or  moort soil. It generally 
occurs on the slopes o f  rises, less commonly on  crests. It  is rarely found on valley flats and alluvial plains. 
Definition 
1: Eutrophic Mottled-Hypernatric Grey Sodosol [Isbell 1996] 
2: loam over clay at <30 cm 
3: colluvium derived from weathered granite, gneiss or adamellite and Tertiary laterite; kaolinised clay 
(pallid zone or  mottled zone); weathered granite; weathered gneiss; alluvium 
4: A l  or A p  B2t 
Related soil series 
Kibbleup 1 Yellow, mottled subsoil, more common on Mesotrophic Mottled-Subnatric Yellov, Sodosol 
upper slopes 
Reference profiles 
KLC0159; KLC0797 (Kibbleup 1) 
Characterist ic soil properties 
• Sandy loam or  sandy clay loam over clay <30 cm 
• Hardsetting massive grey topsoil 
• Sodic mottled subsoil 
• Moderately well developed coarse prismatic or columnar structure in the subsoil 
• Slightly acid to slightly alkaline 
• Poorly to moderately well drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Shallow unrestricted rooting depth (<30 cm) limited by  the presence o f  clay subsoils with columnar or 
prismatic structure 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Fair soil workability limited by hardsetting surface. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), York gum (E. loxophleba), red morrel (E. longicornis), 
rock sheoak (Allocasuarina huegeliana) and j a m  (Acacia acuminata) 
• Other trees: mallet (Eucalytpus spp.), flat-topped yate (E. occidentalis), flooded gum (E. rudis) and moort 
(E. platypus). 
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Landform 
Pa ren t  material 
Surface condition 
Native vegetation 
Morphological description 
Kibbleup Soil Series 
Representative profile KLC0159 
Aust ra l ian  Soil Classification Eutrophic Mottled-Hypernatric Grey Sodosol 
Locat ion Katanning Research Station along Depot Road, Katanning Shire 
A M G  554610 mE, 6270990 mN, zone 50 
Lower slope on a rise; Slope: 1% Aspect: south 
Pallid zone kaolinised clay 
Hardsetting 
Eucalyptus wandoo and Allocasuarina hue geliana along road reserve 
Horizon Depth (cm) Description 
Al 0-15 Very dark grey (10YR 3/1) medium sandy loam; massive; p H  5.5; sharp, wavy 
boundary. 
B21 15-20 Very pale brown (10YR 7/3) clay loam, coarse sandy; common reddish yellow 
mottles; strong columnar structure; 10% fine quartz; abrupt, wavy boundary. 
B22t 20-100 Light grey (10YR 7/2) coarse sandy light medium clay; many strong brown mottles; 
strong polyhedral structure; prominent clay and organic matter cutans; p H  6.5; 
gradual, smooth boundary. 
C 100-140 White (10YR 8/2) light clay; kaolinised; watertable at 140 cm; p H  7.0. 
Chemical and  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCla 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 6.1 5.1 16 1.18 
0-15 6.1 5.1 8 <1 2.58 11.5 5.4 10.8 4.8 6.7 5.4 15.8 21.6 10.9 7.2 
15-20 7.0 5.8 20 0.30 31.6 2.5 6.6 3.4 5.3 3.7 12.5 19.4 11.0 3.9 
20-100 6.8 5.8 34 0.33 31.6 3.0 4.6 3.3 4.1 3.3 11.0 18.8 13.9 6.4 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
Can3 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 120 19 0.072 103 
0-15 200 7.2 0.131 b 0.13 5.44 1.87 0.03 0.12 0.30 
15-20 38 11.0 0.012 6 a 0.60 3.36 0.14 1.71 
20-100 48 12.0 0.015 6 a 0.82 3.85 0.14 1.62 
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Lennard 1 Soil Series Duplex sandy gravel 
Lennard 1 Soil Series has a gravelly surface and has a yellowish brown gravelly sand or sandy gravel subsoil 
below a dark grey sandy topsoil. The clay subsoil occurs between 30 and 80 cm and is yellowish brown in 
colour. Lennard 1 is closely related to the Lennard Soil Series described in the Wellington-Blackwood survey 
(Tille 1996), which has yellow rather than brown subsoils. Lennard 1 is most common on mid to upper slopes 
and may also be found on  crests and lower slopes. 
Definition 
1: Ferric Mesotrophic Brown Chromosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: colluvium derived from weathered granite and/or Tertiary laterite, in particular weathered ferricrete. 
Less commonly parent material may include alluvium. 
4: A l c  A2c/A3c B2t 
Related soil series 
Lennard Yellow clay subsoil Ferric Dystrophic Yellow Chromosol 
Lennard 2 Sodic yellow clay B horizon Ferric Mottled-Subnatric Yellow Sodosol 
Lennard 3 Sodic, mottled brown clay subsoil Ferric Mottled-Subnatric Brown Sodosol 
Lennard 4 Sodic brown clay subsoil Ferric Hypernatric Brown Sodosol 
Lennard 5 Yellow, sometimes mottled, clay loam subsoil Ferric Mesotrophic Yellow Chromosol 
Lennard 6 Brown clay loam subsoil Ferric Mesotrophic Brown Chromosol 
Reference profiles 
KLC1947 (Lennard 1); KLC1990 (Lennard 1); WBW1078 (Lennard, Tille 1996); KLC1908 (Lennard); KLC0160 
(Lennard 2); KLC1975 (Lennard 2); KLC1740 (Lennard 3); KLC0128 (Lennard 4); KLC1771 (Lennard 5); 
KLC2137 (Lennard 6) 
Characteristic soil properties 
• Gravelly loamy to clayey medium sand over light to medium clay at 30-80 cm 
• Gravelly topsoil 
• Yellow brown below grey topsoil 
• Subsoil whole coloured and non-sodic 
• Slightly acid to neutral 
• Imperfectly to well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Deep unrestricted rooting depth (>80 cm) 
• Moderate soil water storage 
• Moderately susceptible to subsurface compaction 
• Low to moderately susceptible to subsoil acidification (10-20 cm) depending on present pH. 
Associated native vegetation 
• Dominant trees: wandoo (E. wandoo) often with marri (E. calophylla) and/or jarrah (E. marginata) 
• Other trees: rock sheoak (Allocasuarina huegeliana) and/or j am (Acacia acurninata) commonly associated 
with wandoo 
• Shrubs: rough hakea (Hakea prostrata), stinkwood (Jacksonia sternbergiana) and parrot bush 
(Dryandra spp.). 
A n  example o f  Lennard 2 is shown in colour on page 106. 
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Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Lennard 1 Soil Series 
Representative profile KLC1947 
Aust ra l ian  Soil Classification Ferric Mesotrophic Brown Chromosol 
Locat ion Site along Round Pool Road, Kojonup Shire 
A M G  487210 mE, 6265260 mN, zone 50 
Mid-slope on a rise; Slope: 4% Aspect: south-west 
Colluvium derived from weathered ferricrete and weathered granite 
Hardsetting with 10-20% ferruginous gravel 
Eucalyptus calophylla and E. wandoo along roadside with E. calophylla 
scattered in paddock 
Horizon Depth (cm) Description 
Al 0-12 Very dark greyish brown (10YR 3/2) medium sand; single grain; 20% fine and 5% 
medium ferruginous gravel; pH 6.0; abrupt boundary. 
A21 12-30 Dark yellowish brown (10YR 4/4) medium sand; single grain; 10% fine and 20% 
medium ferruginous gravel; p H  6.5; gradual boundary. 
A22 30-55 Yellowish brown (10YR 5/4) gravelly medium sand; single grain; 10% fine and 
30% medium ferruginous gravel; p H  7.0; clear boundary. 
B2 55-80+ Yellowish brown (10YR 5/8) sandy light medium clay; moderate structure; 10% 
medium ferruginous gravel; p H  7.5. 
Chemical and  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
IN/13 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
To 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.4 
15-25 5.8 
40-50 5.8 
55-75 6.8 6.1 3 30 5.5 64.5 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
co 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
A Ca Mg Mn K Na 
55-75 5 a 1.6 2.1 0.11 0.20 
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Lifflie Soil Series Acid shallow duplex 
Lifflie Soil Series has a grey sandy topsoil over a strongly acidic clay subsoil within 30 cm. Its topsoil is 
medium to coarse sand and often contains quartz fragments. Lifflie has sodic grey subsoils that are usually 
mottled. It is formed on strongly weathered granite or  gneiss or on colluvium over pallid zone clay. It  is often 
found on upper slopes and less commonly on crests and mid-slopes. 
Definition 
1: Bleached-Mottled Magnesic-Natric Grey Kurosol [Isbell 1996] 
2: sand over clay at <30 cm 
3: colluvium derived from weathered granite and/or Tertiary laterite over strongly weathered, kaolinised, 
granite or gneiss; weathered quartz 
4: A l  (A2e) B2t 
Related soil series 
Lifflie contains some profiles with whole-coloured B2 horizons or with few mottles. 
Lifflie 1 Sandy topsoil; yellow acid sodic subsoil Mottled Magnesic-Natric Yellow Kurosol 
Reference profiles 
KLC0066; KLC0725 (whole-coloured variant); KLC1775 (Lifflie 1) 
Characterist ic soil properties 
• Sand over clay at <30 cm 
• Shallow depth o f  topsoil, often <15 cm 
• Sodic, strongly acidic clay subsoil 
• Usually moderately well drained but ranges from poorly to moderately well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (30-80 cm); limited higher soil salinity levels at these depths 
• Moderate soil water storage 
• Moderately susceptible to a decline in  topsoil structure 
• Moderately susceptible to subsurface compaction, where clay subsoil is deeper than 20-25 cm 
• Topsoils and subsoils presently acid (pH<4.5). 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) 
• Other trees: brown mallet (E. astringens), rock sheoak (Allocasuarina huegeliana), j am (Acacia acuminata), 
marri (E. calophylla) and mallee Eucalyptus spp. 
• Shrubs: stinkwood (Tacksonia sternbergiana). 
A n  example o f  this soil series is shown in  colour on page 107. 
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Native vegetation 
Morphological description 
Lifflie Soil Series 
Representative profile KLC0066 
Aust ra l ian  Soil Classification Bleached-Mottled Magnesic-Natric Grey Kurosol 
Locat ion Lifflie Creek catchment soil pit, Broomehill Shire 
A M G  582060 mE, 6257250 mN, zone 50 
L a n d f o r m  Upper slope on a rise; Slope: 1% Aspect: south-west 
Pa ren t  material  Colluvial sand over strongly weathered (kaolinised) granitic rock 
Surface condition Soft, due to the accumulation o f  wind-blown sand; hardsetting in nearby 
paddock 
Mallee Eucalyptus spp. remnants along laneway 
Horizon Depth (cm) Description 
A 0-11 Deposited layer o f  wind blown sand - greyish brown (10YR 5/2) clayey medium 
sand; single grain; water repellent; p H  6.0; EC 3 mS/m; sharp, wavy boundary. 
2A1 11-16 Very dark grey (10YR 3/1) clayey medium sand; massive; 2% fine quartz; 
fragments; water repellent; p H  5.5; EC 7 mS/m; sharp, wavy boundary. 
2A2e 16-40 Light brownish grey (10YR 6/2) clayey coarse sand; massive; p H  6.0; 
EC 32 mS/m; clear boundary. 
2B21 40-83 White (10YR 8/1) medium clay with many red mottles; moderately developed 
polyhedral structure; smooth-faced peds; p H  6.0; E C  114 mS/m; clear boundary. 
2B22 83-148 , Light grey (10YR 7/1) light medium clay; moderately developed polyhedral 
structure; smooth-faced peds; 20% fine quartz fragments; p H  6.0; E C  400 mS/m; 
clear, tongued boundary. 
2C 148-180+ White (10YR 8/1) sandy light medium clay; massive; 10% fine quartz fragments; 
p H  6.0; EC 44 mS/m. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al 0 rg 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
Wm 
W/B 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.3 4.4 4 1.07 
11-16 6.0 4.8 4 1 1.15 4.1 1.6 5.0 5.2 7.6 6.5 22.5 33.9 11.8 1.8 
16-40 5.7 4.6 4 <1 0.30 3.1 3.7 8.8 5.9 7.0 5.0 15.9 22.6 15.0 13.0 
40-60 5.4 5.1 , 56.5 2.5 , 41.0 
60-83 5.4 5.2 50.5 4.0 46.0 
40-83 5.5 5.3 73 <1 0.16 62.0 2.8 6.4 1.6 2.0 1.5 5.3 9.6 6.3 2.5 
83-148 6.0 5.6 130 0.06 64.0 11.9 8.0 0.5 0.6 0.5 2.1 5.0 4.2 3.1 
148-180 5.9 5.5 140 <1 0.05 42.5 26.2 9.0 1.4 1.1 0.6 1.9 4.9 5.9 6.4 
Same 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mt./g 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
03(03 
%) 
CEC 
me% 
-0 0 _c 15 
m 
Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 110 23 0.064 53 
11-16 76 0.7 b 0.09 1.61 0.52 <0.02 0.09 0.09 
16-40 29 0.2 
, 
b 0.07 0.32 0.23 <0.02 0.03 0.09 
40-60 b 0.05 0.47 4.79 <0.02 0.08 1.00 
60-83 b 0.03 0.25 4.45 <0.02 0.03 1.36 
40-83 32 1(0) b 0.08 0.36 4.51 <0.02 0.07 1.59 
83-148 31 7.0 b 0.04 0.11 6.52 <0.02 0.02 3.65 
148-180 40 4.0 b 0.03 0.07 5.22 <0.02 <0.02 2.72 
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Lowdon Soil Series Red deep sandy duplex 
Lowdon Soil Series has reddish brown sandy topsoils which are often hardsetting. The clay subsoil occurs 
between 30 and 80 cm below the surface and is brown, whole-coloured and sodic. The soil p H  ranges from 
slightly acid at the surface to neutral or  slightly alkaline in the subsoil. These soils are found on mid  to upper 
slopes o f  rises and less commonly low hills. They are associated with dolerite or gabbro dykes, and dolerite or 
granitic rocks often outcrop nearby. 
Definition 
1: Eutrophic Subnatric Brown Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: weathered dolerite or gabbro; colluvium derived from weathered dolerite or gabbro; weathered gneiss, 
colluvium derived from weathered granite or gneiss 
4: A l  A2 B2t 
Related soil series 
Lowdon includes some profiles with mottled subsoils. 
Lowdon 1 Sandy topsoil over red mottled subsoil Eutrophic Mottled-Mesonatric Red Sodosol 
Lowdon 2 Gravelly sand A2 layer above brown clay subsoil Ferric Subnatric Brown Sodosol 
Lowdon 3 Gravelly sand A2 layer above red clay subsoil Ferric Mesonatric Red Sodosol 
Lowdon 4 Sandy topsoil over red mottled clay <30cm Eutrophic Mottled-Subnatric Red Sodosol 
Reference profiles 
KLC0557; KLC1894; KLC0441 (Mottled variant); KLC0375 (Lowdon 1); KLC1661 (Lowdon 2); KLC0993 
(Lowdon 3); KLC0483 (Lowdon 4) 
Characterist ic soil properties 
• Clayey medium sand or loamy medium sand over light to medium clay at usually 30-40 cm 
• Reddish brown colour 
• Hardsetting surface common 
• Sodic clay subsoil (ESP>6), often with coarse blocky or  prismatic structure 
• Slightly acid to  neutral 
• Poorly to moderately well drained. 
L a n d  management  characteristics 
• Loamy to clayey sand topsoils (5-10% clay) have low susceptibility to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by clay subsoils with coarse blocky or prismatic 
structure 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Highly susceptible to subsurface compaction and subsoil acidification (10-20 cm) 
• Fair soil workability limited by hardsetting surface; rock outcrops also reduce workability. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), j a m  (Acacia acuminata), rock sheoak (Allocasuarina 
huegeliana) and/or York gum (E. loxophleba) 
• Other trees: marri (E. calophylla) and flooded gum (E. rudis) 
• Shrubs: stinkwood (Jacksonia sternbergiana). 
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Representative profile KLC0557 
Aust ra l ian  Soil Classification Eutrophic Subnatric Brown Sodosol 
Location Lower Balgarup soil pit, Kojonup Shire 
A M G  482380 mE, 6267200 mN, zone 50 
Lowdon Soil Series 
L a n d f o r m  Upper slope on a low hill; Slope: 3% Aspect: south 
Pa ren t  material  Weathered dolerite 
Surface condition Firm with dolerite outcrop 
Native vegetation Eucalyptus calophylla scattered in paddock 
Morphological description 
Horizon Depth (cm) Description 
All 0-7 Dark brown (7.5YR 3/3) light medium sandy loam; weak subangular blocky 
structure; p H  6.0; abrupt, sharp boundary. 
Al2 7-25 Dark reddish brown (5YR 3/4) clayey medium sand; massive; 1% fine black ferro- 
manganiferous gravel; p H  5.5; clear, sharp boundary. 
A21 25-32 Yellowish brown (10YR 5/6) heavy clayey medium sand; massive; 2% medium 
dolerite gravel; p H  5.5; abrupt, smooth boundary. 
A22 32-50 Yellowish brown (10YR 5/6) heavy clayey medium sand; massive; p H  7.0; clear, 
wavy boundary. 
B2t 50-70 Strong brown (7.5YR 4/6) medium clay; few reddish brown mottles; strong 
prismatic structure, parting to blocky structure; p H  6.5; gradual boundary. 
Cr 70-165+ Weathered dolerite-yellowish red (5YR 5/6) medium sandy clay loam; many red 
mottles; massive; p H  5.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H201 
:5 
CaCl2 
1:5 
mS/m1: 
5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 0.02 to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.6 4.9 20 2.10 
0-7 6.5 5.7 23 2.47 4.8 7.2 12.1 4.0 5.2 4.4 18.5 32.8 7.6 3.5 
7-25 5.8 4.5 2 1 0.45 10.3 6.8 7.4 4.2 5.8 5.1 21.3 30.2 5.8 2.9 
25-50 6.9 5.3 2 <1 0.20 9.6 11.5 12.3 5.1 6.1 4.7 15.3 24.1 7.7 3.5 
50-70 6.2 4.4 5 <1 0.34 52.9 8.9 7.9 2.2 2.6 1.6 6.0 10.3 5.1 2.4 
70-165 5.8 4.2 6 2 0.10 8.9 9.3 8.8 3.4 4.0 1.8 8.1 18.0 18.4 19.4 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR) 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
UO3 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 410 46 0.183 >300 
0-7 520 0.6 0215 b 0.02 6.46 1.61 0.12 1.26 0.22 
7-25 140 13.0 0.038 b 0.42 2.06 0.66 0.07 0.27 0.07 
25-50 140 22.0 0.021 b 0.03 3.22 1.74 <0.02 0.11 0.23 
50-70 100 200 0.031 b 0.34 5.22 12.39 <0.02 0.09 2.09 
70-165 330 30.0 0.006 b 2.61 2.78 7.48 <0.02 0.02 3.11 
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Malebelling Soil Series Grey deep sandy duplex 
Malebelling Soil Series has grey to greyish brown gritty sandy topsoil over brown coarse sand to 30 to 60 cm. 
This is underlain by  mottled grey clay subsoils which has low sodicity. It  was first described in the 
Wellington-Blackwood survey (Tille 1996) where it is most commonly found on  slopes and crests in  dissected 
granitic terrain. Malebelling is often associated with rock outcrops and is particularly common on the hillslopes 
in the Boyup Brook Valleys System. Malebelling is similar to the Indinup Soil Series, except that Indinup has 
bleached sandy layers between the grey sandy topsoil and the sodic clay subsoil. 
Definition 
1: Mesotrophic Mottled-Subnatric Grey Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: weathered granite 
4: A l  A3 B2t 
Related soil series 
Malebelling 1 Yellow whole coloured non-sodic subsoil 
Reference profiles 
Haplic Mesotrophk Yellow Chromosol 
WBW1130 (Tille 1996); WBW0996 (Malebelling 1, Tille 1996); KLCO225 
Characterist ic soil properties 
• Loamy sand to clayey sand over sandy clay at 30-80 cm 
• Sand is coarse grained and usually gritty 
• Soil usually contained fine quartz fragments and often overlies weathered granite 
• Slightly acid 
• Imperfectly drained, often has perched watertables. 
L a n d  management  characteristics 
• Loamy to clayey sand topsoils (5-10% clay) have low susceptibility to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by massive o r  weakly structured clay subsoils 
• Moderate soil water storage 
• Moderately susceptible to subsurface compaction 
• Moderately susceptible to subsoil acidification (10-20 cm). 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus marginata), marri (E. calophylla) and/or wandoo (E. wandoo) forest or 
woodland 
• Other trees: flooded gum (E. rudis) and rock sheoak (Allocasuarina huegeliana). 
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Landform 
P a r e n t  material 
Surface  condition 
Native vegetation 
Morphological description 
Malebelling Soil Series 
Representative profile KLCO225 
Aust ra l ian  Soil Classification Mesotrophic Mottled-Subnatric Grey Sodosol 
Locat ion Cherry Tree Pool Road, Kojonup Shire 
A M G  514930 mE, 6270870 mN, zone 50 
Upper slope on a low hill; Slope: 4% Aspect: north 
Weathered granite 
Firm surface 
Eucalyptus wandoo and Allocasuarina hue geliana 
Horizon Depth (cm) Description 
Al 0-5 Very dark greyish brown (10YR 3/2) light clayey medium sand; single grain; 
p H  6.0; abrupt, wavy boundary. 
A21 5-25 Greyish brown (10YR 5/2) light clayey medium sand; single grain; p H  6.0. 
A22 25-35 Brownish yellow (10YR 6/5) clayey coarse sand; single grain; p H  6.0; abrupt 
boundary. 
B21 35-60 Light brownish grey (10YR 6/2) medium clay with many medium distinct 
brownish yellow mottles; moderately developed structure; p H  5.5; clear boundary. 
B22 60-90 Light brownish grey (2.5Y 6/3) medium clay with many medium distinct brownish 
yellow and red mottles; moderately developed structure; pH 6; clear boundary. 
B23 90-100+ Light brownish grey (2.5Y 6/3) medium clay with many medium prominent red 
mottles; p H  4.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
day silt fine sand medium sand coarse sand j sand 
8201 
:5 
0a012 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
WfB 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
35-60 5.6 4.7 5 44.5 5.5 50.0 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
(-(CO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
W33 
(%) 
CEC 
me% 
Method 
Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
35-60 b 0.07 0.23 2.68 <0.02 0.08 0.34 
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Moodiarup Soil Series Grey shallow loamy duplex 
The Moodiarup Soil has grey loamy topsoils with a hardsetting massive surface. The grey clay subsoil is 
usually very shallow, between 10 and 15 cm. The subsoil is sodic and slightly acid to slightly alkaline It 
occurs in small patches on the broad valley floors in  the Zone o f  Rejuvenated Drainage and Eastern Darling 
Range. It is also found on lower to mid-slopes o f  rises in the Zone of  Ancient Drainage. 
Definition 
1: Eutrophic Subnatric Grey Sodosol [Isbell 1996] 
2: loam over clay at <30 cm 
3: alluvium and colluvium derived from weathered granite, gneiss or adamellite and Tertiary laterite; 
kaolinised clay (pallid zone or  mottled zone); weathered granite; weathered gneiss 
4: A l  or A p  B2t 
Related soil series 
Moodiarup 1 
Reference profiles 
Yellow subsoil Eutrophic Subnatric Yellow Sodosol 
KLC0131; KLC2178; KLC0467 (Moodiarup 1) 
Characteristic soil properties 
• Sandy loam or  sandy clay loam over clay <15 cm 
• Hardsetting surface 
• Sodic clay subsoil, sometimes displaying columnar or  prismatic structure 
• Whole-coloured grey subsoil 
• Poorly to moderately well drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Shallow unrestricted rooting depth (<30 cm) limited by the presence o f  clay subsoils with columnar or 
prismatic structure 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Fair soil workability limited by hardsetting surface and sodic clay <15 cm. 
Associated native vegetation 
• Dominant trees: rock sheoak (Allocasuarina huegeliana) and j am (Acacia acuminata) or York gum 
(Eucalyptus loxophleba) and red morrel (E. longicornis) 
• Other trees: flooded gum (E. rudis) and needle tree (Hakea preissii) also grow on  this soil. 
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Moodiarup Soil Series 
Representative profile KLC2178 
Aust ra l ian  Soil Classification Eutrophic Subnatric Grey Sodosol 
Locat ion Moodiarup-Kojonup Road, West Arthur Shire 
AMG 483730 mE, 6280710 mN, zone 50 
L a n d f o r m  Flat on an alluvial plain; Slope: 0% 
P a r e n t  material  Alluvium 
Surface  condition Hardsetting 
Native vegetation Hakea preissii, Acacia acuminata and Eucalyptus rudis 
Morphological description 
Horizon Depth (cm) Description 
Al 0-10 Dark brown (10YR 3/3) medium sandy loam; massive; p H  5.5; E C  14 mS/m; 
abrupt, wavy boundary. 
B2 10-25 Greyish brown (10YR 5/2) medium sandy medium clay; moderate structure; p H  6.0; 
EC 8 mS/m; clear boundary. 
B3 25-50 Greyish brown (2.5Y 5/2) medium sandy light medium clay; moderate structure; 
p H  7.5; EC 7 mS/m; clear boundary. 
C 50-60 Light yellowish brown (2.5Y 6/3) light clay; few greenish grey mottles; weak 
structure; p H  8.5; EC 28 mS/m. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
WfB 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 4.6 
10-25 6.5 5.3 11 31.0 10.5 58.5 
40-50 7.5 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR! 
m(4 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
thCO3 
1%) 
CEC 
me% 
Method Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
10-25 13 a 3.2 7.1 0.14 1.6 
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Moojebin Soil Series Grey deep sandy duplex 
The Moojebin Soil Series has grey sandy topsoils with a commonly firm to hardsetting surface. Beneath the 
topsoil is a gravelly sand layer above mottled clay. The clay is sodic, slightly acid to neutral and occurs 
between 30 and 80 cm below the surface. Moojebin is commonly found on hillslopes and footslopes, usually 
downslope of  sandy gravels. They occur in lower to upper slope positions on slopes and occasionally on  crests. 
Moojebin may also be found on valley flats and on  alluvial plains. 
Definition 
1: Ferric Mottled-Subnatric Yellow Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: weathered granite, colluvium derived from weathered granite and/or Tertiary laterite and alluvium 
4: A l  or A p  A2c(e) B2t 
Related soil series 
Moojebin 1 Sodic whole coloured clay subsoil Ferric Subnatric Yellow Sodosol 
Moojebin 2 Sodic mottled clay loam subsoil Ferric Mottled-Subnatric Yellow Sodosol 
Moojebin 3 Sodic mottled brown clay subsoil Ferric Mottled-Subnatric Brown Sodosol 
Moojebin 4 Sodic mottled brown loam subsoil Ferric Mottled-Subnatric Brown Sodosol 
Moojebin 5 Sodic acidic mottled yellow clay subsoil Bleached-Ferric Natric Yellow Kurosol 
Reference profiles 
KLC0373; KLC1577; KLC0061 (Moojebin 1); KLC0141 (Moojebin 2); KLC1852 (Moojebin 3); KLC1614 
(Moojebin 4); KLC1757 (Moojebin 5) 
Characterist ic soil properties 
• Medium to coarse sand, loamy sand and less commonly clayey sand over sandy light clay, light clay to 
medium clay at 30-80 cm 
• Gravel layer above the clay 
• Little gravel in  topsoil (10% or  less) and soil surface is not gravelly 
• Usually has a bleached A2 above the clay subsoil 
• Usually imperfectly to moderately well drained but ranges from poorly to well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (>80 cm) limited by massive or weakly structured clay 
• Moderate soil water storage 
• Moderately susceptible to subsurface compaction 
• Highly susceptible to subsoil acidification (10-20 cm). 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), rock sheoak (Allocasuarina huegeliana) and jam 
(Acacia acuminata) 
• Other trees: wandoo and marri (E. calophylla) become more common in the west; heath and mallee 
Eucalyptus spp. associations common in  the east; salmon gum (E. sahnonophloia), red morrel 
(E. longicornis), York gum (E. loxophleba) and flooded gum (E. rudis) 
• Shrubs: blackboys (Xanthorrhoea preissii), rough hakea (Hakea prostrata), tea-tree (Leptospermum 
erubescens) and stinkwood (Jacksonia sternbergiana). 
A n  example o f  this soil series is shown in colour on  page 106. 
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Landform 
Pa ren t  material 
Surface condition 
Native vegetation 
Morphological description 
Moojebin Soil Series 
Representative profile KLC1577 
Austra l ian  Soil Classification Ferric Mottled-Subnatric Yellow Sodosol 
Location Moojebing catchment soil pit, Katanning Shire 
A M G  549800 mE, 6277910 mN, zone 50 
Upper slope on a low hill; Slope: 2% Aspect: west 
Colluvium derived from gravel and weathered quartz over kaolinised clay 
Loose and water repellent 
Eucalyptus wandoo woodland remnant 
Horizon Depth (cm) Description 
Al 0-15 Dark grey (10YR 4/1) loamy medium sand; massive; 10% fine quartz and 10% 
medium ferruginous gravel; p H  5.5; abrupt, smooth boundary. 
A2lec 15 -45 Pale brown (10YR 6/3) gravelly weak clayey medium sand; single grain; 60% 
medium and coarse ferruginous gravel; p H  6.0; clear, smooth boundary. 
A22e 45-65 Light yellowish brown (10YR 6/4) gravelly clayey coarse sand; massive; 20% fine 
quartz and 20% medium ferruginous gravel; p H  6.0; abrupt, wavy boundary. 
B2t 65-90 Brownish yellow (10YR 6/6) light clay; common strong brown mottles; moderate 
polyhedral structure; kaolinised; p H  6.0; gradual, wavy boundary. 
B3 90-140+ Brownish yellow (10YR 6/8) light clay; common red mottles; weak polyhedral 
structure; 20% fine quartz; kaolinised; pH 5.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
Ca012 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.7 4.9 5 1.83 
0-10 5.9 5.0 4 1 1.62 3.1 3.2 11.1 6.4 8.6 5.6 17.2 23.2 12.1 9.5 
10-15 5.6 4.6 1 1 0.50 3.7 3.1 9.4 8.0 9.9 6.9 18.1 20.9 10.6 9.4 
15-45 5.6 4.5 1 3 0.29 4.5 3.3 10.4 8.4 10.1 6.9 18.0 19.1 9.6 9.7 
45-65 6.2 5.5 1 <1 0.14 7.8 3.5 9.0 5.5 7.1 5.3 14.4 17.7 10.3 19.5 
65-85 5.7 5.4 7 <1 0.09 48.2 6.1 6.5 2.8 3.2 2.2 6.2 9.9 7.4 7.5 
85-90 5.6 5.5 10 <1 0.08 58.1 7.6 5.8 21 2.1 1.3 4.0 7.1 5.8 6.1 
90-120 5.7 5.8 12 0.06 54.0 3.2 9.6 2.2 2.3 1.6 4.7 8.2 6.7 7.5 
120-140 5.6 5.6 13 0.07 58.0 6.4 4.2 1.8 2.1 1.4 4.3 7.7 6.8 7.3 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR) 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HG03 
ppm 
CaCO3 
(%) 
CEC 
me% 
-0 a 
z 
m 
Exchangeable cations 
me% 
A Ca Mg Mn K Na 
surface 120 13 0.107 74 
0-10 110 2.1 0.097 b 0.06 2.80 0.80 0.03 0.07 0.05 
10-15 52 3.9 0.028 b 0.27 0.52 0.26 <0.02 0.04 0.03 
15-45 42 6.4 0.017 b 0.30 0.17 0.21 <0.02 0.04 0.03 
45-65 43 13.0 0.011 b 0.08 0.13 0.62 <0.02 0.08 0.08 
65-85 41 520 0.008 b <0.02 0.08 3.20 <0.02 0.04 0.35 
85-90 38 1003 0.006 b <0.02 0.06 4.40 <0.02 0.02 0.52 
90-120 32 1000 0.005 b <0.02 0.10 4.60 <0.02 0.02 0.59 
120-140 36 890 0.006 b <0.02 0.03 4.60 <0.02 <0.02 0.56 
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Muradup Soil Series Red shallow loamy duplex 
Muradup Soil Series has a reddish brown sandy loam or sandy clay loam topsoil over red clay usually at 10 to 
20 cm. It surface is usually hardsetting and it is found close to outcrops o f  dolerite or  gneiss. The name is 
derived from the Muradup loam and Muradup sandy loam series defined in  the Kojonup Spot Survey (Smith 
1947). It was also identified in the Ucarro Spot Survey (Smith 1947), Eulanda Spot Survey (Smith and Boehm 
1947), Carrolup Spot Survey (Smith 1947), Boscabel Spot Survey (Smith and Boehm 1947) and referred to in 
Smith (1951). This soil occurs over small patches on upper slopes and crests and also on mid-slopes and is 
always associated with dolerite dykes. 
Definition 
1: Eutrophic Subnatric Red Sodosol [Isbell 19961 
2: loam over clay at <30 cm 
3: weathered dolerite or gabbro; colluvium derived from weathered dolerite or  gabbro 
4: A l  or  A p  B2t 
Related soil series 
Muradup includes some soils with gravelly topsoils. It is similar to Ferndale and Ferndale 1 Soil Series which 
have sandy clay loam topsoils gradually increasing to clay (Dermosols). 
Muradup I Loam over brown clay subsoil at <30 cm Eutrophic Mesonatric Brown Sodosol 
Reference profiles 
KLC0377; KLC0742; KLC0867; KLC0443 (gravelly variant); KLC1072 (Muradup 1) 
Characterist ic soil properties 
• Sandy loam or  sandy clay loam over clay <30 cm 
• Hardsetting surface 
• Sodic clay subsoil 
• Slightly acid to  slightly alkaline 
• Usually imperfectly drained, but may range from poorly to moderately well drained depending o n  landscape 
position. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Shallow unrestricted rooting depth (<30 cm) restricted by weakly structured clay subsoils 
• Very low soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Fair soil workability limited by hardsetting surface; rock outcrops also reduce workability. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), rock sheoak (Allocasuarina huegeliana), and j am (Acacia 
acuminata) or  York gum (E. loxophleba) and/or red morrel (E. longicornis) 
• Other trees: marri (E. calophylla), flooded gum (E. rudis) and flat-topped yate (E. occidentalis). 
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Muradup Soil Series 
Representative profile KLC0867 
Austra l ian Soil Classification Eutrophic Subnatric Red Sodosol 
Location Kojonup LCD Perennial Pasture Species Demonstration along Albany 
Highway, Kojonup Shire; A M G  518390 mE, 6242500 mN, zone 50 
L a n d f o r m  Footslope on a rise; Slope: 0% Aspect: north-east 
Pa ren t  material  Weathered dolerite 
Surface condition Hardsetting 
Native vegetation Eucalyptus rudis 
Morphological description 
Horizon Depth (cm) Description 
Al 0-12 Dark brown (7.5YR 3/3) heavy medium sandy loam; weak structure; p H  6.0; abrupt 
boundary. 
A3 12-20 Brown (7.5YR 4/4) light medium sandy clay loam; weak structure; 10% fine black 
ferro-manganiferous gravel; p H  6.5; abrupt boundary. 
B21 20-40 Yellowish red (5YR 4/6) medium clay; few brown mottles; strong structure; 10% 
fine black ferro-manganiferous gravel; p H  6.5; gradual boundary. 
B22 40-70+ Strong brown (7.5YR 4/6) medium clay; strong structure; pH 6.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al 0 rg 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
Ca012 
1:5 
mS/m1: 
5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 4.8 
12-20 4.8 
20-40 6.5 5.0 6 <1 45.5 13.0 41.5 
40-50 4.7 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
QKD3 
1%) 
CEC 
me% 
Method 
Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
20-40 15 a 3.76 7.78 0.25 2.09 
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Peterson Soil Series Alkaline grey shallow loamy duplex 
The Peterson Soil Series has hardsetting grey sandy loam to loam topsoils over clay subsoils at 10 c m  or  less. 
The subsoil is sodic, yellowish brown in  colour and alkaline. It has a calcareous subsoil layer within 50 cm. 
Peterson is usually found on broad alluvial plains and valley flats in  the Zone o f  Ancient Drainage. It  also 
occurs on rises in this zone, usually on mid-slopes. 
Definition 
1: Hypocalcic Subnatric Brown Sodosol [Isbell 19961 
2: loam over clay at <30 cm 
3: alluvium, colluvium ; kaolinised clay; strongly weathered granite or gneiss 
4: A l  or A p  B2t(k) 
Related soil series 
Peterson 1 
Peterson 2 
Grey subsoil Calcic Subnatric Grey Sodosol 
Yellow subsoil Calcic Subnatric Yellow Sodosol 
Reference profiles 
KLC0067; KLC1291; KLC1558 (Hypematric); KLC1803 (Peterson 1); KLC1317 (Peterson 2) 
Characterist ic soil properties 
• Sandy loam, o r  less commonly loam, over light to medium heavy clay <20 cm 
• Sodic, alkaline subsoil 
• Clay subsoil often has coarse blocky or prismatic structure 
• Carbonate content is variable 
• Hardsetting surface 
• Slightly acidic topsoil over alkaline to strongly alkaline subsoil 
• Poorly to imperfectly drained, less often moderately well drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Shallow unrestricted rooting depth (<30 cm) limited by the presence o f  clay subsoils with coarse blocky or 
prismatic structure 
• Moderate soil water storage 
• Moderately susceptible to a decline in topsoil structure 
• Fair soil workability limited by  hardsetting surface. 
Associated native vegetation 
• Dominant trees: salmon gum (Eucalyptus salmonophloia) often associated with York gum (E. loxophleba) 
and red morrel (E. longicornis) 
• Other trees: mallee eucalypts including moort (E. platypus), flat-topped yate (E. occidentalis), wandoo 
(E. wandoo), rock sheoak (Allocasuarina huegeliana), jam (Acacia acuminata) and occasionally brown 
mallet (E. astringens) 
• Shrubs: Melaleuca spp., needle tree (Hakea preissii) and centipede bush (Templetonia sulcata). 
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Peterson Soil Series 
Representative profile KLC0067 
Austra l ian  Soil Classification Hypocalcic Subnatric Brown Sodosol 
Location Lifflie Creek catchment soil pit, Broomehill Shire 
A M G  580960 mE, 6257260 mN, zone 50 
L a n d f o r m  Lower slope on a rise; Slope: 1% Aspect: south-west 
Pa ren t  material  Strongly weathered granite - kaolinised 
Surface condition Hardsetting with some cracks and 5-10% scattered carbonate stones 
Native vegetation Eucalyptus platypus and E. longicornis 
Morphological description 
Horizon Depth (cm) Description 
Al 0-12 Dark greyish brown (10YR 4/2) humic sandy clay loam; weak subangular blocky 
structure; pH 6.0; abrupt, wavy boundary. 
B21t 12-55 Brown (10YR 5/3) medium clay; strong prismatic structure; soil slightly calcareous; 
very few carbonate concretions; p H  8.0; gradual, smooth boundary. 
B22 55-150 Brown (10YR 5/3) medium clay; strong polyhedral structure; soil slightly 
calcareous; few carbonate concretions; p H  9.5; diffuse, wavy boundary. 
B3 150-200+ Brown (10YR 5/3) light clay; many white kaolinised clay mottles; weak polyhedral 
structure; soil slightly calcareous; p H  9.5. 
Chemical and  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size cro 
clay silt fine sand medium sand coarse sand sand 
H201 
:5 
CaCl2 
1:5 
mS/m1: 
5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.9 5.2 13 1.63 
0-12 5.9 5.3 16 1 10.94 21.0 5.4 13.6 3.5 4.7 3.5 12.0 19.0 10.1 7.0 
12-32 8.0 7.0 21 44.0 5.0 51.0 
32-55 8.6 7.6 28 39.0 5.5 55.5 
12-55 7.4 6.1 8 0.48 35.4 5.6 7.7 3.9 5.1 3.7 11.3 14.4 7.6 5.3 
55-150 9.1 8.4 92 0.15 39.9 8.4 8.1 3.8 4.7 3.5 10.9 13.0 5.0 2.7 
150-200 8.4 7.8 140 0.10 30.6 25.2 12.6 3.4 2.8 1.7 5.5 8.0 5.8 4.4 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
ml./g 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
CIA 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 270 35 0.140 250 
0-12 170 5.4 b 0.04 26.33 12.10 0.11 0.42 1.06 
12-32 18 c 6.40 8.58 0.69 1.20 
32-55 15 c 4.00 8.12 0.44 2.08 
12-55 46 30.0 14 a 4.40 7.49 0.56 125 
55-150 41 22.0 14 c 1.67 8.21 0.48 5.02 
150-200 51 3.0 10 c 0.33 5.25 0.20 3.60 
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Ravenscliffe Soil Series Pale deep sand 
The Ravenscliffe Soil Series has a light grey surface grading to white (bleached) subsoil. It is sandy throughout 
and contains no ferruginous gravel within the top 80 cm. It is slightly acid to neutral. Locally it is referred to as 
gutless sand or Christmas tree sand. Ravenscliffe is usually found on mid slopes and is often associated with 
gravels and other pale deep sands. Less often it occurs on upper slopes and crests and sometimes extends to the 
lower slopes. The Ravenscliffe Soil Series differs from Kauring as it does not have a gravelly layer at depth. 
Ravenscliffe was first described in  the Wellington-Blackwood survey (T i le  1996). 
Definition 
1: Basic Arenic Bleached-Orthic Tenosol [Isbell 1996] 
2: sand >150 cm 
3: colluvial sand and gravel derived from weathered ferricrete, aeolian sand 
4: A l  A2e B2w 
Reference profiles 
KLC0554; WBW0194 (Tille 1996) 
Characterist ic soil properties 
• Usually coarse-grained sand, less commonly medium-grained, throughout >120 cm 
• May grade to clayey sand below 120 cm 
• Pale grey or white colour 
• Loose to soft surface 
• Not gravelly, although small amounts (<10%) o f  ferruginous gravel may be  present below 80 cm 
• Slightly acid to neutral 
• Well to rapidly drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 2% clay are highly susceptible to water repellence 
• Very deep unrestricted rooting depth (>150 cm) 
• Low soil water storage and high groundwater recharge 
• Very low level o f  nutrients and low retention o f  nutrients 
• Highly susceptible to subsoil acidification (10-20 cm) 
• High to extreme risk o f  wind erosion, particularly i f  located on crests and upper slopes. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla), Christmas tree (Nuytsia floribunda) or  wandoo (E. wandoo) 
• Other trees: rock sheoak (Allocasuarina huegeliana), slender banksia (Banksia attenuata) and bull banksia 
(B. grandis); stunted jarrah (E. marginata) less common 
• Shrubs: stinkwood (facksonia sternbergiana) heath, tea-tree (Leptospermum erubescens), blackboy 
(Xanthorrhoea preissii) and less commonly parrot bush (Diyandra sessilis). 
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Ravenscliffe Soil Series 
Representative profile KLC0554 
Austra l ian  Soil Classification Basic Arenic Bleached-Orthic Tenosol 
Location Daliup catchment soil pit, West Arthur Shire 
A M G  484950 mE, 6287040 mN, zone 50 
Landform 
Pa ren t  material 
Surface  condition 
Native vegetation 
Morphological description 
Mid-slope on a low hill; Slope: 3% Aspect: north 
Sand 
Firm 
Nuytsia floribunda and D u a n d r a  spp. 
Horizon Depth (cm) Description 
Al 0-10 Very dark grey (5YR 3/1) medium sand; single grain; p H  4.5; abrupt, smooth 
boundary. 
A2e 10-70 White (2.5Y 8/2) medium sand; single grain; p H  6.0; clear, smooth boundary. 
B21w 70-100 Yellow (10YR 7/6) medium sand; single grain; p H  6.0 clear, wavy boundary. 
B22w 100-120 Brownish yellow (10YR 6/8) medium sand; single grain; 5% medium ferruginous 
gravel; p H  7.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H201 
:5 
0a012 
1:5 
mS/m1: 
5 
Ca012 
ppm 
W/I3 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.4 4.5 5 2.14 
0-10 5.2 4.0 3 2 1.65 1.0 0.8 4.9 3.3 5.0 4.1 19.9 44.6 15.4 1.0 
10-70 5.4 4.7 <1 <1 0.03 0.3 0.3 3.7 5.8 8.5 6.6 27.1 35.8 11.0 0.9 
70-100 5.7 4.8 1 <1 0.03 1.5 0.1 4.0 6.7 10.2 8.2 28.1 31.3 8.6 1.3 
100-120 6.6 5.6 1 0.06 2.9 0.6 4.4 5.7 8.6 6.8 25.3 31.3 11.9 2.5 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
ratio 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
0140133 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
AI Ca Mg Mn K Na 
surface 74 12 0.092 41 
0-10 al -0.2 0.051 b 0.26 4.68 0.45 0.02 0.15 0.02 
10-70 13 -0.1 0.003 b 0.03 0.05 0.02 <0.02 <0.02 <0.02 
70-100 52 0.4 0.006 b 0.05 0.13 0.05 <0.02 <0.02 <0.02 
100-120 20 9.0 0.008 1 a 0.35 0.20 0.12 0.02 
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Tarwonga Soil Series Grey deep sandy duplex 
The Tarwonga Soil Series has a grey sandy surface over a mottled brown clay subsoil usually at 40  to 50 cm. 
The sandy topsoil is medium to coarse-grained, often gritty and has a paler, sometimes bleached, sandy layer 
above the clay subsoil. Tarwonga occurs on hillslopes on rises and low hills as well as valley flats and broad 
alluvial plains. It is most common on lower slopes and valley flats. 
Definition 
1: Eutrophic Mottled-Mesonatric Brown Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: alluvium and colluvium derived from weathered granite, and/or Tertiary laterite and weathered granite 
4: A l  A2(e) B2t 
Related soil series 
Tarwonga 1 Non-sodic mottled brown subsoils Mottled Mesotrophic Brown Chromosol 
Tarwonga 2 Yellow/brown sandy topsoils over sodic whole- Eutrophic Mesonatric Brown Sodosol 
coloured brown subsoils 
Tarwonga 3 Sodic, mottled brown subsoils <30 cm Magnesic Mottled-Hypernatric Brown Sodosol 
Reference profiles 
KLC0139; KLC0559 (Tarwonga 1); KLC1579 (Tarwonga 2); KLC0037 (Tarwonga 3) 
Characterist ic soil properties 
• Loamy to clayey sand over clay 30-80 cm 
• Sandy often medium to coarse, may be gritty 
• Brown, mottled clay subsoil 
• Sodic subsoil (ESP >15) 
• Firm to hardsetting surface 
• Slightly acid to neutral 
• Usually imperfectly or moderately well drained. 
L a n d  management  characteristics 
• Loamy to clayey sand topsoils (5-10% clay) have low susceptibility to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by  massive or  weakly structured clay subsoils 
(shallow for Tarwonga 3) 
• Moderate soil water storage 
• Moderately susceptible to subsurface compaction 
• Moderately to highly susceptible to subsoil acidification (10-20 cm), depending on  present soil pH. 
Associated native vegetation 
• Dominant trees: woodland o f  wandoo (Eucalyptus wandoo) with rock sheoak (Allocasuarina huegeliana) 
and/or jam (Acacia acuminata) 
• Other trees: marri (E. calophylla) and flooded gum (E. rudis) 
• Shrubs: stinkwood (Jacksonia sternbergiana). 
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Tarwonga Soil Series 
Representative profile KLC0139 
Aust ra l ian  Soil Classification Eutrophic Mottled-Mesonatric Brown Sodosol 
Location 
Landform 
P a r e n t  material 
Surface condition 
Native vegetation 
Morphological description 
Wangaling Gully catchment soil pit, West Arthur Shire 
AMG 498530 mE, 6330730 mN, zone 50 
Mid-slope on a low hill; Slope: 5% Aspect: north 
Weathered granite 
Hardsetting 
Eucalyptus calophylla, E. rudis, Allocasuarina hue geliana and 
Acacia acuminata 
Horizon Depth (cm) Description 
All 0-10 Dark reddish brown (SYR 3/2) humic coarse sand; massive; 5% fine quartz; p H  6.0; 
abrupt, smooth boundary. 
Al2 10-30 Dark reddish brown (SYR 3/3) loamy coarse sand; massive; 5% fine quartz; p H  5.5; 
clear, smooth boundary. 
A2e 30-40 Yellowish brown (10YR 5/4) coarse sand; massive; 30% fine quartz; medium and 
coarse rock fragments and medium ferruginous gravel; p H  6.0; abrupt, wavy 
boundary. 
B1 40-45 Grey (10YR 6/1) sandy clay loam; few brownish yellow mottles; massive; slightly 
domed; sharp boundary. 
B2t 45-70 Olive brown (2.5Y 4/6) medium clay; many brown mottles; strong prismatic, parting 
to polyhedral, structure; p H  6.0; clear, smooth boundary. 
Cr 70-85+ Olive yellow (2.5Y 6/6) weathered granite; massive; p H  5.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
Clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
Ca0I2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/I3 
% 
<0.002 to 0.02 to 
0.075 
to 
0.106 
To 
0.15 
To 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
0-10 5.7 4.9 13 1 2.90 7.0 7.6 14.4 3.7 4.6 3.0 11.2 22.0 17.3 9.1 
10-30 5.9 4.6 3 1 0.58 10.5 6.5 10.9 4.6 5.3 3.6 11.6 20.8 15.2 11.0 
30-40 6.1 4.6 2 1 0.15 4.3 5.2 12.9 5.9 6.9 4.7 14.3 19.7 13.6 12.4 
40-45 6.4 4.5 3 <1 0.14 18.3 10.7 15.0 5.5 6.0 3.5 10.2 13.7 9.9 7.4 
45-70 5.9 4.4 a <1 026 39.3 9.5 13.6 4.2 4.4 2.7 7.3 10.1 6.1 2.8 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
03033 
(%) 
CEC 
me% 
-. 0 .c z 
m 
Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
0-10 330 9.5 0.216 b 0.19 6.24 1.08 0.16 0.39 0.29 
10-30 110 10.0 0.046 b 0.36 2.59 0.78 0.04 0.13 0.18 
30-40 53 3.1 0.014 b 0.11 0.64 0.56 <0.02 0.05 0.10 
40-45 50 6.7 0.017 b 0.10 0.70 2.81 <0.02 0.04 0.68 
45-70 44 14.0 0.030 b 0.14 1.87 9.58 <0.02 0.06 2.42 
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Wahkinup Soil Series Duplex sandy gravel 
The topsoil o f  the Wahkinup Soil Series is grey, gravelly and sandy and overlies a bleached sandy gravel layer. 
Its clay subsoil is mottled, non-sodic and occurs between 30 and 80 cm. Wahkinup was first described in the 
Wellington-Blackwood survey (TiIle 1996). It  is commonly found on upper slopes but also on mid-slopes and 
crests. 
Definition 
1: Bleached-Ferric Mesotrophic Yellow Chromosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: colluvium derived from weathered granite and/or Tertiary laterite, in particular weathered fefficrete, over 
weathered, often kaolinised, granite 
4: A l c  A2ec A3c/B1c B2t 
Related soil series 
Wahkinup 1 Bleached A2, clay loam subsoil Bleached-Ferric Mesotrophic Yellow Chromosol 
Wahkinup 2 Bleached A2, sodic incy subsoil Ferric Mesonatric Grey Sodosol 
Reference profiles 
KLC0147; KLC0561; WBW1081 (Tille 1996); KLC0144 (Wahkinup 1); KLC0497 (Wahkinup 2) 
Characterist ic soil properties 
• Gravelly sand or  loamy sand over sandy light clay to medium clay at 30-80 cm 
• Gravelly topsoil and surface 
• Clay subsoil is brown and mottled and usually non-sodic 
• Imperfectly to well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by massive or weakly structured clay subsoils 
• Low soil water storage 
• Moderately susceptible to subsurface compaction 
• Moderately to highly susceptible to  subsoil acidification (10-20 cm). 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), marri (E. calophylla) and/or jarrah (E. marginata) 
• Other trees: rock sheoak (Allocasuarina huegeliana), jam (Acacia acuminata) and brown mallet 
(E. astringens) 
• Shrubs: blackboys (Xanthorrhoea preissii), Hakea sp., stinkwood (Jacksonia sternbergiana), poisons 
(Gastrolobium spp.), parrot bush (Dryandra sessilis) heath. 
A n  example o f  this soil series is shown in  colour on  page 106. 
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Wahkinup Soil Series 
Representative profile KLC0561 
Austra l ian  Soil Classification Bleached-Ferric Mesotrophic Yellow Chromosol 
Location Lower Balgarup catchment, Kojonup Shire 
A M G  481220 mE, 6267770 mN, zone 50 
L a n d f o r m  Mid-slope on a low hill; Slope: 3% Aspect: north 
Pa ren t  material  Colluvial gravel derived from Tertiary laterite up-slope 
Surface condition Hardsetting with >50% ferruginous gravel 
Native vegetation Scattered Eucalyptus wandoo in paddock 
Morphological description 
Horizon Depth (cm) Description 
Al 0-10 Dark brown (10YR 3/3) humic loamy medium sand; single grain; 40% medium 
ferruginous gravel; pH 6.0; abrupt, smooth boundary. 
A2e 10-35 Light yellowish brown (10YR 6/4) gravelly weak clayey medium sand; single grain; 
60% medium ferruginous gravel; p H  6.5; abrupt, sharp boundary. 
B2 it 35-50 Light yellowish brown (10YR 6/4) gravelly sandy light medium clay; weak polyhedra] 
structure; 40% fine ferruginous gravel; p H  6.5; clear, wavy boundary. 
B22 50-120 Reddish yellow (7.5YR 6/8) medium clay; many red mottles; strong polyhedral 
structure; 10% medium ferruginous gravel; p H  7.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
Clay silt fine sand medium sand coarse sand sand 
H201 
:5 
C5Cl2 
1:5 
mS/m1: 
5 
CaCl2 
ppm 
W/I3 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 10 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 6.1 5.3 8 3.86 
0-10 6.2 5.3 8 1 4.16 3.1 4.9 14.3 7.3 6.5 4.0 14.2 24.8 11.0 9.9 
10-35 6.4 5.4 3 0.54 7.6 5.3 11.0 6.9 6.8 4.3 12.8 23.9 10.9 10.6 
35-50 6.4 5.4 3 <1 0.34 26.6 7.7 8.2 3.6 3.9 2.3 7.3 17.2 10.0 12.2 
50-85 6.2 5.8 5 0.20 55.3 11.8 6.8 2.2 2.1 1.1 3.8 7.1 4.8 4.5 
85-120 5.7 5.3 5 <1 0.17 62.4 15.1 8.2 1.8 1.4 0.8 2.2 3.7 2.1 22 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
CaCO3 
)%) 
CEC 
me% 
Method Exchangeable cations 
me% 
a Ca Mg Mn K Na 
surface 520 73 0240 130 
0-10 510 16 0.267 b 0.12 5.78 1.10 0.02 0.41 0.17 
10-35 64 14 0.028 b 0.06 1.40 0.50 <0.02 0.11 0.05 
35-50 43 32 0.018 b 0.03 1.07 1.46 <0.02 0.12 0.09 
50-85 44 >1000 0.009 b 0.02 0.71 2.92 <0.02 0.06 0.14 
85-120 39 >1000 0.007 b 0.04 0.16 3.62 <0.02 0.04 0.23 
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Warren Soil Series Alkaline grey shallow loamy duplex 
Warren Soil Series has a hardsetting surface with dark grey loamy topsoil. The topsoil is a sandy clay loam to a 
clay loam over grey clay subsoils at 10 cm or  less. The clay subsoil is sodic, alkaline and contains a carbonate 
layer usually within 50 cm o f  the surface. Warren occurs in small patches within the Zone o f  Ancient Drainage 
and is usually associated with alkaline grey shallow loamy and sandy duplex soils. They are more common on 
valley flats and broad alluvial plains but are also found on lower to mid slopes. 
Definition 
1: Sodic Calcic Grey Dermosol [Isbell 1996] 
2: loam over clay at <30 cm 
3: alluvium and colluvium 
4: A l  or  A p  B2tk 
Related soil series 
Warren 1 
Warren 2 
Sandy clay loam or  clay loam topsoils over a 
brown clay within 15 cm 
Sodic Calcic Brown Dermosol 
Clay loam or  clay topsoil, highly calcareous on Epihypersodic Pedal Calcic Calcarosol 
surface or  below topsoil 
Reference profiles 
KLC0158; KLC0163 (Warren 1); KLC0413 (Warren 2) 
Characterist ic soil properties 
• Sandy clay loam or clay loam over light clay <10 cm, includes some soils with light clay topsoils 
• Hardsetting surface 
• Alkaline subsoil containing carbonate layer 
• Sodic subsoil 
• Alkaline to very alkaline 
• Poorly to imperfectly drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Shallow unrestricted rooting depth (<30 cm) limited by highly alkaline soil and carbonates at this depth 
(Warren 2 has very shallow unrestricted rooting depth <15 cm) 
• Low soil water storage 
• Moderately susceptible to decline in topsoil structure 
• Fair soil workability limited by hardsetting surface. 
Associated native vegetation 
• Dominant trees: salmon gum (Eucalyptus salmonophloia); York gum (E. loxophleba),) and red  morrel 
(E. longicornis). 
• Other trees: wandoo (E. wandoo), mallee Eucalyptus spp., moort (E. platypus) and needle tree 
(Hakea preissii). 
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Warren Soil Series 
Representative profile KLC0158 
Austral ian Soil Classification Sodic Calcic Grey Dermosol 
Location Katanning Research Station, Katanning Shire 
AMG 554120 mE, 6270250 mN, zone 50 
Landfo rm Terrace flat on a rise; Slope: 0% 
Paren t  material Alluvium over kaolinised clay, weathered from granite 
Surface condition Hardsetting 
Native vegetation Eucalyptus longicornis and E. loxophleba along railway and road reserve 
Morphological description 
Horizon Depth (cm) Description 
Al 0-10 Very dark grey (10YR 3/1) coarse sandy clay loam; massive; 2% fine quartz; p H  6.0; 
abrupt, tongued boundary. 
B21 10-35 Grey (10YR 6/1) coarse sandy light clay; massive; p H  8.5; gradual, wavy boundary. 
B22k 35-80 Light grey (10YR 7/1) sandy light clay; moderate polyhedral structure; common 
carbonate nodules; soil slightly calcareous; p H  9.5; gradual, tongued boundary. 
C 80-120 White (10YR 8/2) light clay; common light brownish grey mottles; massive; 
kaolinised; p H  9.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
FI20 
1:5 
CaCl2 
1:5 
mS/m1: 
5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 6.8 5.5 16 1.18 
0-10 6.5 5.4 15 <1 1.38 19.1 8.6 11.1 5.8 5.8 3.7 10.9 15.6 10.7 8.7 
10-35 9.3 8.4 56 0.42 32.8 8.0 9.1 3.3 4.0 2.6 9.1 14.8 9.9 6.5 
35-80 9.6 8.7 133 0.12 42.9 7.8 10.3 2.5 3.4 2.4 5.8 133 5.9 5.7 
80-120 8.8 8.4 460 0.13 45.6 16.8 8.1 1.0 1.4 0.9 2.8 6.5 7.2 9.7 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mt./g 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
OXD3 
(%) 
CEC 
me% 
-g 
'6 
2 
Exchangeable cations 
me% 
Id Ca Mg Mn K Na 
surface 120 19 0.072 100 
0-10 140 3.8 0.088 <2 b 0.02 5.95 4.21 0.05 0.32 1.23 
10-35 58 15.0 0.027 3 14 c 3.51 5.71 0.34 3.81 
35-80 46 14.0 0.010 <2 16 c 2.06 7.08 0.44 6.81 
80-120 81 10.0 0.005 10 c 0.74 5.87 0.29 5.68 
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Warup Soil Series Grey deep sandy duplex 
The Warup Soil Series has grey sandy topsoils over white or  light grey layers o f  sand. The sand is often coarse- 
grained and gritty, particularly in the lower sandy layers. The clay subsoil usually occurs between 30 and 50 cm 
below the surface. The subsoil is yellow, mottled and sodic. Warup is usually found on mid to upper slopes 
and is often associated with outcrops o f  granite or adamellite. The soil may also occur on crests and lower 
slopes and on some broad valley flats. 
Definition 
1: Mesotrophic Mottled-Subnatric Yellow Sodosol [Isbell 1996] 
2: sand over clay at 30-80 cm 
3: weathered granite, colluvium derived from weathered granite and/or Tertiary laterite and alluvium 
4: A l  A2e/A3e B2t 
Related soil series 
Warup 1 Non-bleached sand over non-sodic clay subsoil Mottled Mesotrophic Yellow Chromosol 
Warup 2 Non-bleached sandy A2 over sodic clay subsoil Mesotrophic Mottled-Subnatric Yellow Sodosol 
Warup 3 Sand over mottled clay subsoil <30 cm 
Warup 5 Sand over acidic clay subsoil 30-80 cm 
Reference profiles 
KLC0720; KLC0854 (Warup 1); KLC1838 (Warup 2); KLC2317 (Warup 3); KLC0388 (Warup 5) 
Mesotrophic Mottled-Subnatric Yellow Sodosol 
Bleached-Mottled Natric Yellow Kurosol 
Characterist ic soil properties 
• Medium to coarse-grained sand to clayey sand A horizons over clay at 30-80 cm 
• Clay content may  increase slightly in the sand layer above the clay subsoil 
• Small amount (<20%) o f  ferruginous gravel or  rock fragments often occur the base of  the A horizons 
• Yellow mottled clay subsoil 
• Sodic subsoil 
• Slightly acid to neutral 
• Usually imperfectly or moderately well drained but ranges from poorly to well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by massive or  weakly structured clay subsoils 
(shallow for Warup 3) 
• Low soil water storage 
• Moderately susceptible to sub-surface compaction 
• Subsoils (10-20 cm) are presently acid or highly susceptible to subsoil acidification. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo), rock sheoak (Allocasuarina huegeliana) and jam 
(Acacia acuminata) 
• Other trees: wandoo and m a n i  (E. calophylla) with rock sheoak and jam in the west and heath and mallee 
associations common in  the east; York gum (E. loxophleba), flooded gum (E. rudis) and flat-topped yate 
(E. occidentalis) 
• Shrubs: rough hakea (Hakea prostrata), tea-tree (Leptospermum erubescens) and stinkwood (lacksonia 
sternbergiana). 
A n  example o f  this soil series is shown in  colour on page 106. 
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Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Warup Soil Series 
Representative profile KLC0720 
Aust ra l ian  Soil Classification Mesotrophic Mottled-Subnatric Yellow Sodosol 
Locat ion Buchanan catchment soil pit; Wagin Shire 
A M G  537460 mE; 6331370 mN; zone 50 
Mid-slope on a rise; Slope: 3% Aspect: north 
Weathered granite (kaolinised) 
Soft 
Allocasuarina hue geliana, Eucalyptus wandoo and Acacia acuminata on 
roadside 
Horizon Depth (cm) Description 
Al 0-20 Dark grey (10YR 4/1) humic coarse sand, single grain, 5% fine and 1% medium 
quartz, p H  5.5, gradual, smooth boundary. 
A21 20-40 Greyish brown (10YR 5/2) gritty very weak clayey coarse sand; single grain; 5% fine 
quartz; p H  5.5; clear, smooth boundary. 
A22e 40-60 Light grey (10YR 7/2) gritty very weak clayey coarse sand; massive; 10% fine 
quartz; p H  5.5; abrupt, wavy boundary. 
B2t 60-100 Very pale brown (10YR 7/4) gritty light clay; many red and common brownish 
yellow mottles; weak polyhedral structure; 25% fine quartz; kaolinised; pH 6.0; 
gradual boundary. 
C11 100-150 Red (2.5YR 4/8) clay loam, coarse sandy; many very pale brown mottles; massive; 
kaolinised clay; gradual boundary. 
C12 150-200 Red (2.5YR 4/8) clay loam; many red and very pale brown mottles and few white 
mottles; weak polyhedral structure; kaolinised. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size c/o 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
To 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.7 5.0 11 1.74 
0-20 5.3 4.5 3 2 0.95 3.3 3.1 6.7 3.8 4.4 3.0 9.5 21.0 23.9 21.3 
20-40 5.0 4.3 2 3 0.19 3.0 2.7 6.8 5.4 6.1 4.0 11.6 19.5 20.6 20.3 
40-60 4.8 4.4 4 5 0.08 4.1 3.4 8.1 5.5 6.4 4.1 11.1 15.3 17.5 24.5 
60-100 5.5 5.1 6 <1 0.06 41.8 10.4 6.5 2.1 1.8 1.2 3.9 9.5 11.0 11.8 
100-140 5.7 5.3 8 <1 0.06 29.5 11.7 10.0 3.2 2.6 1.5 4.5 9.9 12.2 14.9 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PR) 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
CliCO3 
(%) 
CEC 
me% 
-g 
15 
m 
Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 190 25 0.100 36 
0-20 120 0.8 0.045 b 0.03 0.60 0.11 <0.02 0.03 <0.02 
20-40 37 1.7 0.013 b 0.23 0.22 0.05 <0.02 <0.02 0.03 
40-60 40 3.9 0.009 b 0.22 0.09 0.06 <0.02 0.02 0.07 
60-100 36 74.0 0.008 b 0.04 0.21 1.94 <0.02 <0.02 0.21 
100-140 22 33.0 0.008 b <0.02 0.06 1.76 <0.02 0.15 0.33 
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Winspear Soil Series  Alkaline r e d  shal low loamy  duplex 
The Winspear Soil Series has a hardsetting surface and reddish brown loamy topsoils. Below this are red 
alkaline clay subsoils, usually within 15 cm. The subsoil is whole coloured, sodic and usually has a carbonate 
layer with 50 cm. This soil is formed on weathered dolerite or gabbro and, as it usually occurs on  dykes, is 
often distributed linearly across the landscape. It  is most common in the Zone o f  Ancient Drainage but also 
occurs on the eastern margins o f  the Zone o f  Rejuvenated Drainage. This soil occurs on mid to upper slopes 
usually covering only small areas. Winspear sometimes occurs on crests and lower slopes and is found on 
valley flats in the Datatine System. 
Definition 
1: Calcic Subnatric Red Sodosol [Isbell 1996] 
2: loam over clay at <30 cm 
3: weathered dolerite or gabbro, weathered gneiss or adamellite or alluvium 
4: A l  or  A p  B2tk 
Related soil series 
Winspear 1 Sand or  gravelly sand over clay <30 cm Hypercalcic Mesonatric Red Sodosol 
Reference profiles 
KLC1203; KLC0070 (Hypercalcic variant); KLC0579 (Hypocalcic variant); KLC2338; KLC0468 (Winspear 1) 
Characterist ic soil properties 
• Sandy loam, sandy clay loam or less commonly clay loam over clay often <15 cm 
• Red sodic subsoil 
• Clay subsoil has coarse blocky or prismatic structure 
• May contain black ferromanganiferous gravel in  topsoil or throughout clay subsoil 
• Slightly acid to neutral topsoil 
• Alkaline subsoil with a calcareous layer within 50 cm 
• Amount o f  carbonate in the subsoil is variable 
• Moderately well drained, less often imperfectly drained. 
L a n d  management  characteristics 
• Low susceptibility to water repellence as topsoils are loamy 
• Shallow unrestricted rooting depth (<30 cm) limited by clay subsoils with coarse blocky or  prismatic 
structure 
• Low soil water storage 
• Moderately susceptible to decline in topsoil structure 
• Fair soil workability limited by  hardsetting surface; rock outcrops also reduce workability. 
Associated native vegetation 
• Dominant trees: York gum (Eucalyptus loxophleba) often with salmon gum (E. salmonophloia) and/or red 
morrel (E. longicornis) 
• Other trees: mallee Eucalyptus spp., wandoo wandoo), rock sheoak (Allocasuarina huegeliana), and jam 
(Acacia acuminata). 
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Landform 
P a r e n t  material 
Surface condition 
Native vegetation 
Morphological description 
Winspear Soil Series 
Representative profile KLC0070 
Aust ra l ian  Soil Classification Hypercalcic Subnatric Red Sodosol (Hypercalcic variant) 
Locat ion Broomehill Shire 
A M G  572050 mE, 6257840 mN, zone 50 
Lower slope on a rise; Slope: 2% Aspect: north 
Weathered gabbro 
Hardsetting with 25% gabbro rock outcrop 
Eucalyptus wandoo near gabbro outcrops with E. longicornis nearby 
Horizon Depth (cm) Description 
Al 0-8 Dark reddish brown (5YR 3/3) medium sandy loam; moderate polyhedral structure; 
p H  5.5; abrupt, smooth boundary. 
B21 8-55 Yellowish red (5YR 5/6) sandy medium clay; strong prismatic structure; p H  7.5; 
clear, wavy boundary. 
B22tk 55-85 Yellowish red (5YR 5/6) light medium clay; moderate polyhedral structure; many 
soft carbonate segregations; soil highly calcareous; p H  8.5; clear boundary. 
Cr 85-150 Weathered gabbro-yellowish red (5YR 4/6); massive; soil moderately calcareous; 
p H  8.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
Ca0I2 
1:5 
mS/m 
1:5 
Ca012 
ppm 
W/8 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 10 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.8 4.9 10 1.89 
0-8 6.1 5.1 6 1 2.88 8.7 10.0 13.5 5.1 5.7 4.0 13.0 20.6 11.3 8.1 
8-28 6.9 5.9 14 33.5 7.5 59.0 
28-55 8.2 6.9 21 31.0 7.0 62.0 
55-85 9.4 8.6 120 0.29 48.1 7.9 13.7 3.2 2.7 1.6 52 8.5 5.8 3.3 
85-150 9.5 8.7 61 0.02 9.0 8.0 12.0 4.0 3.8 2.6 8.1 17.8 17.9 16.8 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mUg 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
Qt03 
CYO 
CEC 
me% 
Method Exchangeable cations 
me% 
Al Ca Mg Mn K Na 
surface 350 57 0.126 160 
0-8 310 6.5 b 0.06 7.23 2.03 0.12 0.51 0.22 
8-28 15 a 6.54 7.24 0.30 1.68 
28-55 17 c 6.67 6.93 0.16 3.05 
55-85 110 35.0 23 c 6.05 11.34 0.15 7.96 
85-150 620 5.9 20 c 0,81 9.28 0.45 9.82 
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Wishbone Soil Series Alkaline grey shallow sandy duplex 
The Wishbone Soil Series has gravelly sandy topsoils that are often hardsetting. It overlies yellow mottled clay 
subsoil at less than 30 cm. The subsoil is sodic, alkaline and often calcareous. These soils are found on mid to 
lower slopes, mainly in the East Katanning System. 
Definition 
1: Ferric Mottled-Mesonatric Yellow Sodosol [Isbell 1996] 
2: sand over clay at <30 cm 
3: colluvial sand and gravel over pallid zone clay or kaolinised weathered granite, weathered granite, 
weathered quartz, aeolian sand 
4: A l  A2ec B2tk 
Reference profiles 
KLC1298, KLC0427, KLC0039 
Characterist ic soil properties 
• Gravelly surface 
• Sand over clay <30 cm 
• Gravelly sand or  loamy sand over light to medium clay 
• Hardsetting massive grey topsoil common 
• Slightly acid topsoils over alkaline, calcareous subsoil 
• Sodic mottled subsoil 
• Imperfectly to moderately well drained. 
L a n d  management  characteristics 
• Loamy to clayey sand topsoils (5-10% clay) have low susceptibility to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by  highly alkaline soil and carbonates 
• Low soil water storage 
• Moderately susceptible to decline in topsoil structure 
• Moderately susceptible to subsoil acidification (10-20 cm), when alkaline clay subsoils deeper than 20 cm 
• Fair soil workability limited by  hardsetting surface. 
Associated native vegetation 
• Dominant trees: mallee Eucalyptus spp. 
• Other trees: salmon gum (E. salmonophloia) or wandoo (E. wandoo). 
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Landform 
Paren t  material 
Surface condition 
Native vegetation 
Morphological description 
Wishbone Soil Series 
Representative profile KLC1298 
Austra l ian  Soil Classification Ferric Mottled-Mesonatric Yellow Sodosol 
Location Site along Grays Road, Wickepin Shire 
A M G  583210 mE, 6343200 mN, zone 50 
Mid-slope on a rise; Slope: 3% Aspect: north 
Colluvium derived from weathered granite and gravel 
Hardsetting; common ferruginous and granite gravel and few granite stones 
Mallee Eucalyptus sp. and heath along road reserve 
Horizon Depth (cm) Description 
Ap 0-8 Dark greyish brown (10YR 4/2) medium sand; single grain; 20% medium 
ferruginous gravel; p H  5.5; abrupt boundary. 
A2ec 8-25 Pale brown (10YR 6/3) gravelly medium sand; single grain; 50% medium 
ferruginous gravel; p H  7.5; clear, wavy boundary. 
B21 25-45 Brownish yellow (10YR 6/6) medium sandy light medium clay; many prominent 
yellowish red mottles; moderate structure; p H  8.0; clear boundary. 
B22 45-60 Brownish yellow (10YR 6/8) gravelly medium sandy light clay; weak structure; 40% 
medium ferruginous gravel; soil slightly calcareous; p H  9.0; abrupt boundary. 
B23k 60-65 Brownish yellow (10YR 6/6) gravelly clay loam; massive; 40% medium ferruginous 
gravel; soil slightly calcareous; common carbonate nodules; p H  9.5. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al 0 rg 
C 
Particle size cto 
clay silt fine sand medium sand coarse sand sand 
FI20 
1:5 
CaCl2 
1:5 
ms/ml: 
5 
CaCl2 
PPm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
To 
0.15 
to 
0.18 
to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 4.3 
15-25 5.2 
35-45 6.4 
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Worsley 1 Soil Series Shallow gravel 
The Worsley 1 Soil Series has a greyish brown gravelly sand topsoil over yellowish brown sandy gravel or  less 
commonly gravelly sandy loam. A hard ferricrete layer occurs between 30 and 80 cm. Worsley 1 is closely 
related to the Worsley Soil Series, which has a ferricrete layer within 30 cm. Both Worsley and Worsley 1 were 
first described in the Wellington-Blackwood Land Resource Survey (Tille 1996). Worsley 1 occurs on mid to 
upper slopes and crests and occasionally may extend onto lower slopes and valley flats. 
Definition 
1: Basic Ferric-Petroferric Orthic Tenosol [Isbell 1996] 
2: sandy gravel or gravel on ferricrete at 30-80 cm 
3: weathered ferricrete, colluvium derived from weathered ferricrete 
4: A l c  B2wc Bcm/Ccm 
Related soil series 
Worslev Shallow sandy gravel on ferricrete <30 cm Basic Ferric-Petroferric Orthic Tenosol 
Reference profiles 
KLC0146; KLC0499; KLC0551; WBW0460 (Worsley, Tille 1996); KLC1420 (Worsley) 
Characterist ic soil properties 
• Gravelly sand grading to sandy gravel, gravelly clayey sand or sandy loam on ferricrete 
• Yellow brown on colour 
• Gravelly surface 
• Ferricrete layer between 30-80 cm 
• Slightly acid to neutral 
• Well to rapidly drained, less often moderately well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Shallow unrestricted rooting depth (<30 cm) limited by high gravel content (>60%) for Worsley 1 and 
ferricrete for Worsley 
• Very low soil water storage 
• Moderately susceptible to subsoil acidification (10-20 cm) 
• Soil workability is poor due to the shallow depth o f  ferricrete. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus vvandoo) and rock sheoak (Allocasuarina huegeliana) 
• Other trees: jarrah (E. marginata) and marri (E. calophylla) in the west and mallee heath in the east 
• Shrubs: parrot bush (Dryandra sessilis), sheoak (Allocasuarina humilis), poisons (Gastrolobium spp.), 
tea-tree (Leptospermum erubescens) and blackboy (Xanthorrhoea preissii). 
An example o f  this soil series is shown in  colour on  page 107. 
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Worsley 1 Soil Series 
Representative profile KLC0499 
Austra l ian  Soil Classification Basic Ferric-Petroferric Orthic Tenosol 
Location Nanakine catchment soil pit, Narrogin Shire 
A M G  517790 mE, 6344170 mN, zone 50 
L a n d f o r m  Mid-slope on a low hill; Slope: 4% Aspect: south 
Pa ren t  material  Tertiary laterite 
Surface condition Hardsetting with 20-50% ferruginous gravels 
Native vegetation Eucalyptus wandoo and Allocasuarina hue geliana with a heath understorey 
Morphological description 
Horizon Depth (cm) Description 
Al 0-10 Dark greyish brown (10YR 4/2) gravelly heavy clayey medium sand; single grain; 
20% fine and 20% medium ferruginous gravel; p H  6.0; abrupt, smooth boundary. 
B21wc 10-30 Yellowish brown (10YR 5/6) sandy gravel (clayey medium sand); single grain; 40% 
medium and 30% coarse ferruginous gravel; clear, sharp boundary. 
B22wc 30-50 Brownish yellow (10YR 6/6) sandy gravel (clayey medium sand); single grain; 
40% fine, 20% medium and 10% coarse ferruginous gravel; p H  6.0; sharp, smooth 
boundary. 
Ccm 50-90+ Brownish yellow (10YR 6/6) cemented sandy gravel (clayey coarse sand); massive; 
40% medium and 40% coarse ferruginous gravel; p H  6.0. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size cio 
clay silt fine sand medium sand coarse sand sand 
F120 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
< 
0.002 
to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
surface 5.9 5.1 6 3.73 
0-10 5.8 4.9 2 1 3.12 4.1 4.7 13.4 7.1 8.8 5.5 17.2 17.4 9.5 13.0 
10-30 6.2 5.3 1 <1 0.40 5.2 2.8 9.1 7.3 8.0 6.2 15.2 16.8 10.0 19.5 
30-50 6.0 5.2 1 <1 0.26 7.7 2.7 8.9 5.8 7.5 4.8 16.7 19.0 9.8 17.2 
Sample 
depth 
(cm) 
P 
Total 
ppm 
P 
PRI 
mL/g 
P 
HCO3 
ppm 
N 
Total 
% 
K 
HCO3 
ppm 
=3 
(%) 
CEC 
me% 
Method Exchangeable cations 
me% 
AI Ca Mg Mn K Na 
surface 460 43 0.254 110 
0-10 420 83 0.201 b 0.62 4.28 0.44 <0.02 0.09 0.03 
10-30 70 34 0.020 b 0.06 1.15 0.26 <0.02 0.08 0.03 
30-50 51 38 0.014 b 0.05 0.81 0.29 <0.02 0.04 0.04 
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Yalanbee Soil Series Deep sandy gravel 
The Yalanbee Soil Series has a gravelly surface and a grey to brown gravelly sandy topsoil. Below this, the soil 
is yellowish brown and is dominated by  ferruginous gravel in  a sandy matrix. The Yalanbee soil was first 
described in Stace etal .  (1968) and defined in the Northam survey (Lantzke and Fulton 1993). It  was also 
described in the Wellington-Blackwood survey (Tille 1996). Yalanbee most commonly occurs on mid  to upper 
slopes and less often on  crests. Yalanbee is known locally as forest gravel or as buckshot or pea gravel i f  the 
gravel is fine (2-20 mm). 
Definition 
1: Basic Ferric Orthic Tenosol [Isbell 1996] 
2: sand grading to loam at >80 cm 
3: weathered ferricrete, colluvium derived from weathered ferricrete, colluvial sand and gravel 
4: A l c  B2cw 
Reference profiles 
P553 CSIRO (Stace et al. 1968, p. 358); WBW0993 (T i l e  1996); KLC1746 
Characterist ic soil properties 
• Sandy gravel or  gravelly sand grading to gravel with clayey sand or sandy loam matrix >80 c m  deep 
• Yellow brown in colour 
• Gravelly topsoil and surface 
• Gravel size often fine (2-20 mm) 
• Some soils have only 30-40% ferruginous gravel throughout 
• Slightly acid to neutral 
• Well to rapidly drained, less often moderately well drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 5% clay are moderately susceptible to water repellence 
• Moderate unrestricted rooting depth (30-80 cm) limited by  high gravel content (>60% by volume) 
• Very low soil water storage 
• Moderately susceptible to subsoil acidification (10-20 cm). 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus marginata), wandoo (E. wandoo) and parrot bush (Dryandra sessilis) are 
common together on this soil 
• Other trees: marri (E. calophylla), brown mallet (E. astringens), mallee Eucalyptus spp., bull banksia 
(Banksia grandis) and rock sheoak (Allocasuarina huegeliana) 
• Shrubs: rough hakea (Hakea prostrata), blackboys (Xanthorrhoea preissii), poison (Gastrolobium sp). 
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Landform 
P a r e n t  material 
Surface condition 
Native vegetation 
Morphological description 
Yalanbee Soil Series 
Representative profile KLC1746 
Austra l ian Soil Classification Basic Ferric Orthic Tenosol 
Location Road cutting along Darkan-Williams Road, Williams Shire 
AMG 480240 mE, 6322220 mN, zone 50 
Upper slope on a low hill; Slope: 7% Aspect: east 
Colluvial gravel 
Loose with 20-50% ferruginous gravel and 10-20% ferricrete stones 
Eucalyptus marginata, E. wandoo and Dryandra spp. in nearby 
woodland remnant 
Horizon Depth (cm) Description 
Alc 0-10 Brown (10YR 4/3) gravelly loamy medium sand; single grain; 40% fine and 10% 
medium ferruginous gravel; pH 7.0; abrupt boundary. 
A21c 10-50 Strong brown (7.5YR 5/6) gravelly weak clayey medium sand; single grain; 30% 
fine and 30% medium ferruginous gravel; p H  7.0; gradual boundary. 
A22c 50-70 Strong brown (7.5YR 5/6) sandy gravel (weak clayey medium sand); single grain; 
30% fine and 40% medium ferruginous gravel; p H  7.0; clear boundary. 
B2wc 70-120+ Yellowish brown (10YR 5/6) sandy gravel (clayey medium sand); single grain; 
30% fine, 30% medium and 30% coarse ferruginous gravel; p H  7.0. 
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Yowangup Soil Series Brown deep sand 
The Yowangup Soil Series has loose grey brown sandy topsoil over yellowish brown sand extending to depths 
o f  greater than a metre. It was first described in the Carrolup Spot Survey (Smith 1947) as deep yellowish 
sands o f  aeolian origin which are found adjacent to the Carrolup River .  It was also noted in the Daliup Spot 
Survey (Boehm and Hare 1948). The Yowangup soils are most commonly found on dunes on valley floors and 
broad alluvial plains as well on lunettes to the east and south east o f  lakes. They are also found o n  old stream 
channels on broad valley flats and occasionally on  lower to mid-slopes in the Carrolup System. The Yowangup 
soils are locally referred to as river sand. 
Definition 
1: Basic Arenic Orthic Tenosol [Isbell 1996] 
2: sand >80 cm 
3: aeolian sand derived from alluvium, alluvium 
4: A l  A3/B1 B2w C 
Related soil series 
Yowangup 1 Bleached A2 Basic Arenic Bleached-Orthic Tenosol 
Yowangup 2 Sand grading to sandy clay loam Mottled Mesotrophic Yellow Kandosol 
Reference profiles 
KLC0085; KLC0580; KLC1969; KLCO247 (Yowangup 1); KLC1731 (Yowangup 2) 
Characterist ic soil properties 
• Medium to coarse sand >80 cm 
• Yellowish brown in colour 
• Loose surface 
• Water repellent surface 
• Slightly acid to neutral 
• Well to rapidly drained. 
L a n d  management  characteristics 
• Sandy topsoils with less than 2% clay are highly susceptible to water repellence 
• Very deep unrestricted rooting depth (>150 cm) 
• Low soil water storage 
• Very low nutrient levels and low retention o f  nutrients 
• Moderately susceptible to subsoil acidification (10-20 cm) 
• High to extreme risk of  wind erosion, particularly on  exposed crests and upper slopes o f  dunes. 
Associated native vegetation 
• Dominant trees: slender banksia (Banksia attenuata), acorn banksia (B. prionotes) and rock sheoak 
(Allocasuarina huegeliana) 
• Other trees: wandoo (Eucalyptus wandoo), marri (E. calophylla), jarrah (E. marginata) and Christmas tree 
(Nuytsia floribunda) 
• Shrubs: stinkwood (Jacksonia sternbergiana), tea-tree (Leptospermum erubescens), rough hakea 
(Hakea prostrata) and low heath. 
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Yowangup Soil Series 
Representative profile KLC0580 
Aust ra l ian  Soil Classification Basic Arenic Orthic Tenosol 
Locat ion Sand pit along Great Southern Railway, Wagin Shire 
AMG 532940 mE, 6311670 mN, zone 50 
L a n d f o r m  Crest o f  a lunette on the east side o f  Wagin Lake; Slope: 1% 
P a r e n t  material  Wind-blown sand (lake) sediments 
Surface  condition Loose 
Native vegetation Acacia acurninata 
Morphological description 
Horizon Depth (cm) Description 
Al 0-12 Dark grey (10YR 4/1) organic medium sand; single grain; p H  7.0; clear, smooth 
boundary. 
A3 12-40 Brown (10YR 5/3) medium sand; single grain; p H  7.0; clear, wavy boundary. 
B2w 40-130 + Brownish yellow (10YR 6/6) medium sand; p H  7.5 at 40 cm; p H  8.5 at 90 cm. 
Chemical a n d  physical analysis (<2 m m  fraction) 
Sample 
depth 
(cm) 
pH EC Al Org 
C 
Particle size % 
Clay silt fine sand medium sand coarse sand sand 
H20 
1:5 
CaCl2 
1:5 
mS/m 
1:5 
CaCl2 
ppm 
W/B 
% 
<0.002 to 
0.02 
to 
0.075 
to 
0.106 
to 0.15 to 0.18 to 
0.3 
to 
0.6 
to 
1 mm 
to 
2 mm 
>0.02 to 
2 mm 
0-10 6.9 
15-25 6.1 
40-50 6.3 
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Minor soil series 
Many of the soil series within the Katanning survey occupy relatively small areas. The minor 
soils are those which cover less than 0.5% of  the survey area. Where these series are related to 
soils that cover large areas of  the survey, they have been included under the Related soil 
series heading within the description o f  that soil series. The following section includes a brief 
description o f  the other minor soil series found in the Katanning survey which are listed 
alphabetically in Table 12. Most of  these descriptions were from the Wellington-Blackwood 
land resource survey (Tille 1996), where they are described in greater detail. 
Table 12. Minor soil series in alphabetical order showing areas and percentage 
o f  survey. 
Soil series Related soil series Area  (ha) 
Brockman 2,370 0.2 
Brookhampton 2,160 0.1 
Brooklands 1,540 0.1 
Deadman Deadman 1 5,355 0.4 
De  Campo 2 De  Campo 3,275 0.2 
Dudinyillup 1,015 0.1 
Ferguson Ferguson 1 1,545 0.1 
Four Acre 2,290 0.2 
Goldfields 2,995 0.2 
Jarrahwood 3,345 0.2 
Jasper 4,265 0.3 
Katterup 2,165 0.1 
Leecherup 1,730 0.1 
McAlinden McAlinden 1 3,175 0.2 
Mervyn 1 350 <0.1 
Mulukine 1 2,620 0.2 
Noggerup 2,315 0.2 
Paynedale 230 <0.1 
Pindalup 1 3,980 0.3 
Shotts Shotts 1 2,155 0.1 
Tutunup 725 <0.1 
Witchcliffe 1,660 0.1 
Yourdamung Yourdamung 1 3,270 0.2 
Tota l  I 54,530 1 3.9 
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Brockman Soil Series Brown deep loamy duplex 
The Brockman Soil Series has brown sandy loam topsoils with a clear boundary to yellowish brown clay 
subsoils between 30 and 60 cm. It was first described in the Wellington-Blackwood survey (Tille 1996). They 
commonly occur in the Boyup Brook Valleys System where erosion has resulted in soils formed on weathered 
granite or  gneiss. 
Definition 
1: Mottled Mesotrophic Brown Chromosol [Isbell 1996] 
2: sand over clay 30-80 cm 
3: weathered granite or gneiss; colluvium derived from weathered granite or gneiss 
4: A l  A3 B2 
Reference profile 
WBW0570 (Tille 1996) 
Characterist ic soil properties 
• Loamy topsoil over clay at 30-80 cm 
• Topsoil usually sandy loam 
• Non-sodic clay subsoil 
• Profile may be stony, particularly at depth. 
L a n d  management  characteristics 
• Good agricultural soils 
• Topsoil may be hardsetting 
• Perched watertables can be a problem. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla) forest with some jarrah (E. marginata) 
• Other trees: flooded gum (E. rudis), wandoo (E. wandoo) and blackbutt (E. patens). 
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Brookhampton Soil Series Brown loamy earth 
The Brookhampton Soil Series has brown loamy topsoils and the clay content gradually increases to  clay loam 
and clay below 80 cm. It was first described in the Wellington-Blackwood survey (Tille 1996). They 
commonly occur in the Boyup Brook Valleys where erosion has resulted in soils formed on  weathered granite or 
gneiss. Brookhampton mainly occurs on lower slopes and footslopes. 
Definition 
1: Haplic Mesotrophic Brown Dennosol [Isbell 1996] 
2: loam grading to clay below 80 cm 
3: weathered granite or gneiss; colluvium derived from weathered granite or gneiss 
4: A l  B1 B2 
Related soil series 
Brookhampton is very closely related to the Brooklands Soil Series, except that Brookhampton has a moderately 
well structured clay subsoil. Tille (1996) groups these soils under Brown loamy earths. 
Reference profile 
WBW0715 (Tille 1996) 
Characterist ic soil properties 
• Loamy topsoil gradually increasing in clay content with depth 
• Topsoil usually sandy loam 
• Moderately well structured clay subsoil 
• Profile commonly has fragments o f  quartz, gneiss or  granite, increasing with depth 
• Moderately well drained. 
L a n d  management  characteristics 
• Good agricultural soils 
• Relatively fertile soils 
• Good moisture-holding characteristics. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla) and jarrah (E. marginata) forest 
• Other trees: flooded gum (E. rudis), wandoo (E. wandoo) and blackbutt (E. patens). 
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Brooklands Soil Series Brown loamy earth 
Brooklands Soil Series has brown loamy topsoil and the clay content gradually increases to clay loam and clay 
between 30 and 80 cm. It was first described in the Wellington-Blackwood survey (Tille 1996). Soils 
commonly occur in the Boyup Brook valleys where erosion has resulted in soils fatined on weathered granite or 
gneiss. Brooklands mainly occurs on lower slopes and footslopes, but is also common on  mid to upper slopes 
and ridges. 
Definition 
1: Haplic Mesotrophic Brown Kandosol [Isbell 1996] 
2: loam grading to clay at 30-80 cm 
3: weathered granite or gneiss; colluvium derived from weathered granite or gneiss 
4: A l  B1 B2 
Related soil series 
Brooklands Soil Series is very closely related to Brookhampton, except that Brooklands has a massive to 
weakly structured clay subsoil. Tille (1996) groups these soils under Brown loamy earths. 
Reference profile 
WBW0771 (Tille 1996) 
Characterist ic soil properties 
• Loamy topsoil gradually increasing in clay content with depth 
• Topsoil usually sandy loam 
• Moderately well structured clay subsoil 
• Soils usually contain fragments o f  quartz, gneiss or granite 
• Moderately well drained. 
L a n d  management  characteristics 
• Good agricultural soils 
• Relatively fertile soils 
• Good moisture-holding characteristics. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla) and jarrah (E. marginata) forest 
• Other trees: flooded gum (E. rudis), wandoo (E. wandoo) and blackbutt (E. patens). 
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Deadman Soil Series Saline wet soil 
The Deadman Soil Series was first described in the Wellington-Blackwood survey (Tille 1996). It is a saline 
loamy soil with highly organic dark grey topsoil. It is underlain by brown or grey clay subsoil at 30 to 80 cm. 
Deadman is found mainly on swampy drainage line and valley flats. Soils also occur in small patches on 
hillslopes associated with hillside seeps. 
Definition 
1: Humose Sodosolic Salic Hydrosol [Isbell 1996] 
2: loam over clay at 30-80 cm 
3: alluvium 
4: A l  B2 
Related soil series 
Deadman Soil Series is closely related to the Brynie Soil Series. 
Deadman 1 Clay loam topsoil over light clay at <15 cm 
Reference profiles 
WBW0629 (T i l e  1996); WBW0261 (Deadman 1, Tille 1996) 
Characterist ic soil properties 
• Saline soils 
• Occur in seasonally waterlogged areas 
• Loamy and highly organic topsoil. 
L a n d  management  characteristics 
• Soil salinity limits plant growth 
• Waterlogging and inundation are problems. 
Ferric Kandosolic Salic Hydrosol 
Associated native vegetation 
• Dominant trees: scrub or woodland o f  paperbark (Melaleuca sp.) and flooded gum (Eucalyptus rudis) 
• Other trees: wandoo (E. wandoo) 
• Rushes (Juncus sp.) and samphire (Halosarcia sp.) are sometimes present 
• Introduced salt-tolerant grasses including barley grass (Hordeum geniculatum) and salt water couch 
(Paspalum distichum) are often grown on these soils. 
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De Campo 2 Soil Series Loamy gravel 
The De Campo 2 Soil Series has a reddish brown gravelly loamy to clayey sand topsoil grading to loamy gravel 
or  gravelly clay loam within 30 cm. It is related to the De Campo Soil Series described in the Wellington- 
Blackwood survey (Tille 1996). De Campo 2 occurs in very small areas, mainly on mid-slopes. It is formed in 
weathered ferricrete or in colluvium derived from weathered ferricrete. The ferricrete seems to have formed on or 
near dolerite dykes. De  Campo 2 is known locally as red gravel. 
Definition 
1: Ferric Mesotrophic Red Kandosol [Isbell 1996] 
2: sand grading to loam <30 cm 
3: weathered ferricrete, colluvium derived from weathered ferricrete, colluvial sand and gravel 
4: A l c  B2wc 
Related soil series 
De Campo 2 has unnamed variants that have a ferricrete layer below the B horizon. 
De Campo Loamy gravel, usually with a gravelly sandy loam topsoil Ferric Mesotrophic Red Kandosol 
Reference profiles 
KLC2294 (De Campo 2); KLC1371 (De Campo); WBW0652 (De Campo, Tille 1996) 
Characterist ic soil properties 
• High ferruginous gravel content throughout, often >60% gravel 
• Gravelly loamy to clayey sand grading to loamy gravel, gravelly sandy loam or clay loam <30 cm 
• Red or reddish brown in colour, below organic topsoil 
• Gravelly surface 
• Slightly acid to neutral 
• Moderately well to well drained. 
L a n d  management  characteristics 
• Low water storage 
• Well drained soil 
• Relatively fertile. 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus rnarginata), wandoo (E. wandoo) and/or marri (E. calophylla) woodland 
• Other trees: rock sheoak (Allocasuarina huegeliana), jam (Acacia acuminata) and mallee Eucalyptus spp. 
• Shrubs: parrot bush (Dryandra sessilis) and poisons (Gastrolobium spp.). 
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Dudinyillup Soil Series Brown deep sand 
The Dudinyillup Soil Series was first described in the Wellington-Blackwood survey (Tille 1996). These soils 
have yellowish brown sand under greyish brown organic topsoils. Dudinyillup soils are commonly found on 
deposits in drainage lines and on river terraces, particularly along the Blackwood River. The series is closely 
related to the Yowangup Soil Series which is usually medium to coarse-grained and occurs in dunes along rivers 
and near lakes. 
Definition 
1: Basic A_renic Orthic Tenosol [Isbell 1996] 
2: sand >80 cm 
3: alluvium 
4: A l  B2w 
Reference profile 
WBW1050 (Tille 1996) 
Characteristic soil properties 
• Sand deeper than 80 cm 
• Yellowish brown colour 
• Well drained. 
L a n d  management  characteristics 
• Poor nutrient-holding and moisture-holding characteristics. 
Associated native vegetation 
• Dominant trees: forest or woodland o f  jarrah (Eucalyptus marginata), m a t h  (E. calophylla), blackbutt 
(E. patens) and flooded gum (E. rudis). 
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Ferguson Soil Series Friable red/brown loamy earth 
The Ferguson Soil Series was identified in the Wellington-Blackwood survey (Tille 1996) and has reddish 
brown loamy topsoils grading to red clay at 30 cm or more. Soils are mostly found on slopes and footslopes 
but m a y  also occur on  ridges. They are very common in  valleys in the Eastern Darling Range. 
Definition 
1: Haplic Mesotrophic Red Kandosol [Isbell 1996] 
2: loam grading to clay at 30-80 cm 
3: weathered gneiss or granite or colluvium derived from weathered gneiss or granite 
4: A l  A3 B2t 
Related soil series 
Ferguson Soil Series is similar to Ferndale, except that Ferndale has a structured subsoil. 
Ferguson 1 Shallow weathered bedrock within 80 cm Haplic Mesotrophic Red Kandosol 
Reference profile 
WBW0991 (Tille 1996) 
Characterist ic soil properties 
• Structured sandy loam topsoil, usually highly organic 
• Gradual increase in clay with depth from sandy loam to clay loam to light clay 
• Slightly acid to neutral 
• Well drained. 
L a n d  management  characteristics 
• Relatively fertile 
• Good moisture-holding characteristics 
• Suitable for most agricultural enterprises 
• Sought after for horticulture. 
Associated native vegetation 
• Dominant trees: m a t h  (Eucalyptus calophylla) and jarrah (E. marginata) forest 
• Other trees: peppermints (Agonis flexuosa), flooded gum (E. rudis) and blackbutt (E. patens) 
• Bracken fern (Pteridium esculentum) often grows as an understorey. 
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Four Acre Soil Series Red shallow loamy duplex 
Four Acre Soil Series has red to reddish brown sandy loam topsoils over red clay subsoils at less than 30 cm. It 
was first identified in the Wellington-Blackwood survey (Tille 1996). The surface is hardsetting and the topsoil 
may be gravelly. Four Acre soils usually occur on mid to upper slopes and crests, often at the break o f  slope. 
Definition 
1: Haplic Mesotrophic Red Chromosol [Isbell 1996] 
2: loam over clay <30 cm 
3: weathered dolerite or colluvium derived from weathered dolerite 
4: A l / A p  B2t 
Related soil series 
Four Acre is very similar to the Hensman Soil Series which has a deep loamy topsoil with a sodic clay subsoil 
between 30 and 80 cm. 
Reference profiles 
WBW0294 (Tille 1996); KLC0494 (Eutrophic variant) 
Characterist ic soil properties 
• Sandy loam topsoil over clay 
• Reddish brown to  red coloured topsoil 
• Shallow depth o f  topsoil, often <15 cm 
• Surface often hardsetting 
• Slightly acid to neutral 
• Moderately well drained. 
L a n d  management  characteristics 
• Moderate soil water storage 
• Hardsetting surface and rock outcrops reduce soil workability 
• Relatively fertile. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) and j am (Acacia acurninata), or York gum (E. loxophleba) 
and jam 
• Other trees: marri (E. calophylla), flooded gum (E. rudis) and jarrah (E. marginata). 
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Goldfields Soil Series Yellow sandy earth 
Goldfields Soil Series has brown sandy topsoil and the clay content gradually increases with depth to a yellow 
or  yellow-brown clay subsoil. Ferruginous gravel occurs in  the clayey subsoil. Goldfields was first described in 
the Wellington-Blackwood survey (Tulle 1996). Soils occur on the slopes in valleys in the Eastern Darling 
Range. 
Definition 
1: Ferric Mesotrophic Yellow Kandosol [Isbell 1996] 
2: sandy grading to loam at 30-80 cm and grading to clay at 80-120 cm 
3: colluvium derived from weathered fefficrete and weathered sandstone 
4: A l  or Ap A3 B1 B2tc 
Reference profile 
WBW0938 (Tille 1996) 
Characterist ic soil properties 
• Fine to medium brown sandy topsoil 
• Gradual increase in clay to a sandy clay loam and clay below 50 cm 
• Gravelly subsoil 
• Slightly acid 
• Moderately well drained. 
L a n d  management  characteristics 
• Relatively fertile 
• Reasonable moisture-holding characteristics 
• Suitable for most agricultural enterprises. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla) and jarrah (E. marginata). 
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Jarrahwood Soil Series Yellow deep sand 
The Jarrahwood Soil Series has yellow brown to brownish yellow sand below a brown to greyish brown sandy 
surface. The clay content increases slightly below 80 cm to a clayey sand or sandy loam. The soil becomes 
gravelly below 30 to 50 cm. The surface is loose to firm and not gravelly. This soil was first described in the 
Wellington-Blackwood survey (Tille 1996). It is referred to locally as yellow sandplain. Jarrahwood commonly 
occurs on upper and mid-slopes. 
Definition 
1: Basic Ferric Orthic Tenosol [Isbell 1996] 
2: sand >80 cm 
3: colluvial sand and gravel derived from weathered ferricrete 
4: A l  B1 B2wc 
Reference profiles 
WBW0204 (Tille 1996); KLC1485 
Characterist ic soil properties 
• Loamy fine to medium sand grading to clayey sand or  sandy loam below 80 cm 
• Yellowish brown in colour 
• Gravel below 30-50 cm 
• No gravel on surface 
• Slightly acid to neutral 
• Well to rapidly drained. 
L a n d  management  characteristics 
• High risk o f  wind erosion i f  surface is left bare 
• Soil is rapidly drained and has low soil water storage 
• Relatively infertile, although is more productive than pale deep sands 
• Moderately susceptible to water repellence 
• Topsoils and subsoils are either acid or  highly susceptible to acidification. 
Associated native vegetation 
• Dominant trees: rock sheoak (Allocasuarina huegeliana), often associated with heath 
• Other trees: wandoo (Eucalyptus wandoo), jarrah (E. marginata), mallee Eucalyptus spp., Christmas tree 
(Nuytsia floribunda) and slender banksia (Banksia attenuata) 
• Shrubs: tea-tree (Leptospermum erubescens), parrot bush (Diyandra sessilis) and poisons (Gastrolobium 
spp.). 
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Jasper Soil Series Wet soil 
The Jasper Soil Series is found in poorly drained areas and was first described in the Wellington-Blackwood 
survey (Tille 1996). Soils have black to dark brown sandy topsoils and are sandy throughout. They have dark 
topsoils due to very high organic matter content which is almost peaty in some places. They occur in swampy 
depressions, narrow valley flats and along poorly drained watercourses in the Eastern Darling Range. 
Definition 
1: Humose-Acidic Tenosolic Redoxic Hydrosol [Isbell 1996] 
2: sand >80 cm 
3: alluvium 
4: A h  A3g B2g 
Reference profile 
WBW0387 (Tille 1996) 
Characterist ic soil properties 
• Sand >80 cm deep 
• Thick, highly organic topsoil which is black or very dark grey in colour 
• Light grey or white under the organic topsoil 
• Non-saline 
• Acidic 
• Poorly drained. 
L a n d  management  characteristics 
• Great risk o f  salinisation 
• May be suitable for perennial pastures and annual pastures tolerant o f  waterlogging. 
Associated native vegetation 
• Dominant trees: paperbark (Melaleuca sp.) and flooded gum (Eucalyptus rudis) woodland 
• I n  cleared areas, rushes (Juncus sp.) are common. 
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Katterup Soil Series Yellow deep sand 
The Katterup Soil Series has loose yellowish brown or brown sandy topsoils over brownish yellow loamy sand 
greater than 80 cm deep. It  was first described in the Wellington-Blackwood survey (Tille 1996) and mainly 
occurs in the Eastern Darling Range. These soils are formed in colluvial deposits just below lateritic caps, in 
the headwaters o f  drainage depressions, on footslopes as well as on mid-slopes. Katterup is similar to 
Jarrahwood, except that Jarrahwood has gravelly subsoils. 
Definition 
1: Basic Arenic Orthic Tenosol [Isbell 1996] 
2: sand >120 cm 
3: colluvial sand deposits 
4: A l  B2w 
Reference profile 
WBW0214 (Ti le  1996) 
Characterist ic soil properties 
• Generally fine-grained sand 
• Sandy surface with a loamy sand subsoil 
• No gravel present in profile 
• Slightly acid to  neutral 
• Well drained. 
L a n d  management  characteristics 
• Moderate nutrient-holding characteristics 
• Limited moisture-holding characteristics. 
Associated native vegetation 
• Dominant trees: jarrah (Eucalyptus marginata) and marri (Eucalyptus calophylla) forest or  woodland 
• Other trees: Christmas tree (Nuytsia floribunda) and bull banksia (Banksia grandis). 
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Leecherup Soil Series Pale deep sand 
Leecherup Soil Series has a loose surface and thin dark grey topsoil over pale grey to white sand. The soil has 
an acidic sandy clay loam subsoil below 120 cm. It was first described in the Wellington-Blackwood survey 
(Tille 1996). Leecherup soils are scattered in small pockets throughout the Eastern Darling Range and usually 
located on slopes. They are often closely associated with the Kauring and Ravenscliffe Soil Series. 
Definition 
1: Bleached-Mottled Natric Grey Kurosol [Isbell 1996] 
2: sand over loam >120 cm 
3: colluvial sand over clay loam substrate 
4: A l  A2e 2B2t 
Reference profile 
WBW1079 (Tille 1996) 
Characterist ic soil properties 
• Fine to  medium sand >80 cm 
• Acidic, sodic loamy subsoil >120 cm 
• Pale coloured (bleached) sand under a low organic sandy topsoil 
• Acidic 
• Well to rapidly drained. 
L a n d  management  characteristics 
• Poor fertility 
• Poor moisture-holding characteristics 
• Major contribution to nutrient leaching 
• Major contribution to groundwater recharge 
• Prone to wind erosion 
• Low capability for most traditional agricultural enterprises. 
Associated native vegetation 
• Dominant trees: woodland o f  stunted jarrah (Eucalyptus marginata) and m a t h  (E. calophylla), bull banksia 
(Banksia grandis), sheoak (Allocasuarina sp.) or Christmas tree (Nuytsia floribunda) 
• Other trees: woody pear (Xylomelum angustifolia), blackboy (Xanthouhoea preissii) and snotty gobble 
(Persoonia sp.). 
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McAlinden Soil Series Semi-wet soil 
McAlinden Soil Series has dull, greyish brown sandy loam topsoil over brown sandy clay loam. The clay 
content increases to mottled yellow sandy clay below 30 cm. The soil was first described in the Wellington- 
Blackwood survey (Tille 1996). It is usually found on gently undulating to level areas o f  plateau surfaces with 
moderate to poor drainage and often associated with Eocene sediments (Tille 1996). 
Definition 
1: Mottled Mesotrophic Yellow Kandosol [Isbell 1996] 
2: loam grading to clay 30-80 cm 
3: colluvium 
4: A l  A3 B2t 
Related soil series 
McAlinden 1 Greyish brown sandy topsoils grading to sodic grey Mottled-Sodic Mesotrophic Grey 
mottled clay loam to light clay subsoil Kandosol 
Reference profiles 
WBW0783 (Tille 1996); WBW0936 (McAlinden 1, Tille 1996) 
Characterist ic soil properties 
• Sandy loam grading to sandy clay loam at <30 cm 
• Clay subsoil between 30 and 80 cm 
• Mottled clay subsoil, containing up to 20% ferruginous gravel 
• Slightly acid to neutral 
• Poorly to imperfectly drained. 
L a n d  management  characteristics 
• Waterlogging problems in winter 
• Good grazing country because it often holds some summer moisture 
• Poor drainage constrains horticulture. 
Associated native vegetation 
• Dominant trees: forest or woodland including m a n  i (Eucalyptus calophylla), jarrah (E. marginata), 
flooded gum (E. rudis), wandoo (E. wandoo) and paperbarks (Melaleuca spp.). 
• 
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Mervyn 1 Soil Series Yellow/brown shallow loamy duplex 
The Mervyn 1 Soil Series has a shallow brown clay loam topsoil over a clay subsoil usually <15 cm. It was 
first described in the Wellington-Blackwood survey (Tille 1996). Mervyn 1 is a very minor soil in this survey 
and found on  the alluvial terraces o f  the Blackwood, Harris and Collie Rivers. It is similar to Kibbleup and 
Moodiarup Soil Series except its clay subsoil is not sodic. Mervyn 1 is often referred to locally as a heavy 
soil and sometimes as clay. 
Definition 
1: Mottled Mesotrophic Brown Chromosol [Isbell 1996] 
2: loam over clay <30 cm 
3: alluvium 
4: A l  B2t 
Reference profile 
WBW0242 (Tille 1996) 
Characterist ic soil properties 
• Sandy clay loam topsoil 
• Surface often hardsetting 
• Shallow depth o f  topsoil, often <15 cm 
• Moderately well structured clay subsoils which are not sodic 
• Poorly to imperfectly drained. 
L a n d  management  characteristic 
• Waterlogging hazard. 
Associated native vegetation 
• Dominant trees: wandoo (Eucalyptus wandoo) woodland 
• Other trees: flooded gum (E. tudis). 
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Mulukine 1 Soil Series Brown deep loamy duplex 
Mulukine 1 Soil Series has dark greyish brown to black sandy loam topsoils over a clay subsoil between 30 and 
80 cm. The sandy loamy topsoils are usually coarse grained and gritty. The soil contains fragments o f  quartz 
gravel throughout. It was first described in the Wellington-Blackwood survey (T i le  1996). Mulukine 1 is 
found on  the slopes o f  valleys in the Boyup Brook Valleys System as well as on  slopes and crests within the 
Eulin Uplands System. It is formed on weathered granite or  gneiss and rock outcrops are often present nearby. 
Definition 
1: Mottled Mesotrophic Yellow Chromosol [Isbell 1996] 
2: loam over clay 30-80 cm 
3: weathered granite and gneiss; colluvium derived from weathered granite and quartz 
4: A l  B2t 
Reference profile 
WBW0954 (Ti le  1996) 
Characterist ic soil properties 
• Sandy loam topsoil 
• Topsoils usually coarse-grained and gritty 
• Topsoils tend to hardsetting 
• Fragments of  quartz gravel throughout 
• Mottled yellow clay subsoil 
• Subsoil between 30 and 80 cm 
• Moderately well structured clay subsoils. 
L a n d  management  characteristics 
• Waterlogging may occur as water may perched over clay 
• Usually good agricultural soil. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla) forest with some jarrah (E. marginata) 
• Other trees: flooded gum (E. rudis) and blackbutt (E. patens). 
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Noggerup Soil Series Wet soil 
Noggerup Soil Series has a very thin loamy topsoil grading to grey mottled clay and is wet for most o f  the year. 
This soil was first described in the Wellington-Blackwood survey (Tille 1996). It is a non-saline soil found in 
swampy depressions, flats and along water courses in the western edge o f  the Katanning survey. These soils 
have a high risk o f  becoming saline. 
Definition 
1: Mesotrophic Kandosolic Redoxic Hydrosol [Isbell 1996] 
2: loam grading to clay <30 cm 
3: alluvium 
4: A h  A3g B2g 
Reference profile 
WBW1180 (Tille 1996) 
Characterist ic soil properties 
• Loamy topsoil with high organic matter content 
• Mottled grey clay subsoil 
• May also have gleyed colour such as green or blue-green due to anaerobic condition 
• Shallow depth o f  topsoil, often <15 cm 
• Acid to slightly acid 
• Very poorly to poorly drained. 
L a n d  management  characteristics 
• High risk o f  becoming saline 
• Waterlogging is a major constraint for cropping and many pastures 
• Perennial pastures such as kikuyu grow well 
• Annual pastures such as balansa clover which tolerate waterlogging would also be suitable. 
Associated native vegetation 
• Dominant trees: woodland o f  paperbarks (Melaleuca spp.), flooded gum (E. rudis) and tea-trees 
(Melaleuca spp.). 
• Rushes (Juncus sp.) are common in cleared areas. 
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Paynedale Soil Series Brown loamy earth 
Paynedale Soil Series was first described in the Wellington-Blackwood survey (Tille 1996). It has dark greyish 
brown loamy topsoils grading to brown clayey subsoils. Soils are alluvial formed in deposits in drainage 
depressions and on river terraces. 
Definition 
1: Haplic Mesotrophic Brown Kandosol [Isbell 1996] 
2: loam grading to clay at 30-80 cm 
3: alluvium 
4: A l  B1 B2t 
Reference profile 
WBW0205 (Tille 1996) 
Characterist ic soil properties 
• Dark greyish brown sandy loam topsoil, usually highly organic 
• Sandy loam gradually increasing i n  clay to clay loam and medium clay below 50 cm 
• Brown colour below organic topsoil 
• Sand is usually fine-grained. 
• Slightly acid to neutral 
• Well drained. 
L a n d  management  characteristics 
• Relatively fertile 
• Good moisture-holding characteristics 
• Suitable for most agricultural enterprises. 
Associated native vegetation 
• Dominant trees: marri (Eucalyptus calophylla) and flooded gum (E. rudis) forest 
• Other trees: jarrah (E. marginata) and blackbutt (E. patens). 
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Pindalup 1 Soil Series Wet soil 
Pindalup 1 Soil Series has black, highly organic loamy topsoil over mottled grey-brown clay at about 30 cm. 
This soil is wet for most o f  the year but is not saline. It  was first described in the Wellington-Blackwood 
survey (Tille 1996). Pindalup 1 is found in swampy depressions, flats, along water courses and on poorly 
drained footslopes in the western edge o f  the survey area. These soils have a high risk o f  becoming saline. 
Definition 
1: Humose Kandosolic Redoxic Hydrosol [Isbell 1996] 
2: loam over clay 30-80 cm 
3: alluvium 
4: A h  A3g B2g 
Reference profile 
WBW0948 (Tille 1996) 
Characterist ic soil properties 
• Loamy topsoil over clay at 30-80 cm 
• A horizons are black and contain very high organic matter 
• Mottled grey or  brown clay subsoil 
• May also have gleyed colours such as green or blue-green due to anaerobic condition 
• Slightly acid to neutral 
• Very poorly to poorly drained. 
L a n d  management  characteristics 
• High risk o f  becoming saline 
• Waterlogging is a major constraint for cropping and many pastures 
• Perennial pastures such as kikuyu grow well 
• Annual pastures such as balansa clover which tolerate waterlogging would also be suitable. 
Associated native vegetation 
• Dominant trees: woodland o f  paperbarks and tea-trees (Melaleuca spp.), flooded gum (E. rudis) 
• Rushes (Jiiiicus sp.) are common in cleared areas. 
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Shotts Soil Series Semi-wet soil 
Shotts Soil Series was first identified in  the Wellington-Blackwood survey (Tille 1996) and is distinguished by 
the presence of  a coffee rock pan. The soil has a dark grey to black sandy topsoil over a loose, pale grey to 
white sand. The coffee rock pan usually occurs between 50 and 100 cm and is often crumbly and discontinuous 
but may be hard. Shotts usually occurs in small pockets in poorly drained sites in the headwaters o f  minor 
valleys on  the plateau surface. Soils are common on  the wet flats and plains o f  the Qualeup Subsystem. 
Definition 
1: Fragic Sesquic Semiaquic Podosol [Isbell 1996] 
2: sand over a pan at 80-120 c m  over sand >150 cm 
3: sand 
4: A h  A2e B2s 
Related soil series 
Shotts 1 Coffee rock horizon is highly organic and occurs from Fragic Humosesquic Aquic Podosol 
30-80 cm 
Reference profiles 
WBW0988 (Tille 1996); WBW0362 (Shotts 1, Tille 1996) 
Characterist ic soil properties 
• Sandy throughout profile 
• Highly organic topsoil which is quite thick (15-30 cm) 
• Coffee rock pan (B2s) at 80-100 cm 
• Slightly acid at surface and may be acid with depth 
• Usually occurs in  poorly drained sites. 
L a n d  management  characteristics 
• Highly prone to waterlogging and inundation 
• Relatively infertile 
• Moderate risk o f  wind erosion i f  cleared and left bare. 
Associated native vegetation 
• Dominant trees: paperbarks (Melaleuca spp.). 
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Tutunup Soil Series Wet soil 
Tutunup Soil Series has a bog iron hardpan at less than 30 cm below an orange coloured loamy topsoil. It 
contains ferruginous gravel, usually less than 20%. This soil was first described in  the Wellington-Blackwood 
survey (Tille 1996). It  is not very common, usually found in  small pockets in swampy drainage lines on 
lateritic plateau surfaces. 
Definition 
1: Ferric Petroferric Oxyaquic Hydrosol 
2: loam over ferficrete (bog iron ore) <30 cm 
3: alluvium 
4: A l  B2wc B2cm 
Reference profile 
WBW0735 (Tille 1996) 
Characterist ic soil properties 
• Sandy loamy topsoil over a gravelly sandy loam 
• Ferricrete hardpan at <30 cm known as bog iron 
• Although wet throughout the year, this soil does not have gleyed colours 
• Slightly acid to neutral 
• Very poorly to poorly drained. 
L a n d  management  characteristics 
• High risk o f  becoming saline 
• Waterlogging is a major constraint for cropping and many pastures 
• Perennial pastures such as kikuyu grow well 
• Annual pastures such as balansa clover which tolerate waterlogging would also be suitable. 
Associated native vegetation 
• Dominant trees: woodland o f  paperbarks (Melaleuca spp.), flooded gum (E. rudis) and tea-trees 
(Melaleuca spp.); Christmas trees (Nuytsia floribunda) are often present. 
• Rushes (Juncus sp.) are common in cleared areas. 
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Witchcliffe Soil Series Semi-wet soil 
The Witchcliffe Soil Series has grey sandy topsoil over a pale brown to grey sandy subsoil. A grey sandy clay 
loam layer occurs below 80 cm. This soil was first described in the Wellington-Blackwood survey (Tille 1996). 
Witchcliffe is usually found on gently undulating to level areas o f  the plateau surface and often associated with 
Eocene sediments. Soils also occur on lower slopes, footslopes and poorly drained valley flats. 
Definition 
1: Mottled Mesotrophic Grey Chromosol [Isbell 1996] 
2: sand over loam 80-120 cm 
3: colluvial and alluvial sand 
4: A l  A2 B2w B2t 
Reference profile 
WBW1100 (Tille 1996) 
Characteristic soil properties 
• Sand over sandy clay loam >80 cm 
• Loamy sand topsoil grading to a clayey sand subsoil above sandy clay loam horizon 
• Very few to few mottles in the sandy B horizon 
• Slightly acid 
• Poorly drained. 
L a n d  management  characteristics 
• Waterlogging problems 
• High nutrient leaching 
• High groundwater recharge. 
Associated native vegetation 
• Dominant trees: forest or open woodland commonly containing marri (Eucalyptus calophylla), jarrah 
(E. marginata), flooded gum (E. rudis), wandoo (E. wandoo) or paperbarks (Melaleuca spp.). 
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Yourdamung Soil Series Semi-wet soil 
Yourdamung Soil Series has greyish brown to pale brown sandy loam topsoil over mottled yellow sandy clay 
subsoil between 30 and 80 cm. This soil was first described in the Wellington-Blackwood survey (Tille 1996). 
Yourdamung is usually found on  gently undulating to level areas o f  the plateau surface and often associated with 
Eocene sediments. Soils also occur on lower slopes, footslopes and poorly drained valley flats. 
Definition 
1: Mottled Mesotrophic Yellow Chromosol [Isbell 1996] 
2: loam over clay at 30-80 cm 
3: colluvial and alluvial sand 
4: A l  B2t 
Related soil series 
Yourdamung 1 Sandy topsoil over grey mottled clay subsoil 
Reference profiles 
WBW0784 (Tille 1996); WBW0689 (Yourdamung 1, Tille 1996) 
Mottled Mesotrophic Grey Chromosol 
Characterist ic soil properties 
• Sandy loam over clay at 30-80 cm 
• Loamy sand topsoil grading to a clayey sand subsoil above sandy clay loam horizon 
• Slightly acid to neutral 
• Poorly drained. 
L a n d  management  characteristics 
• Waterlogging problems 
• High nutrient leaching 
• High groundwater recharge. 
Associated native vegetation 
• Dominant trees: forest or open woodland commonly containing marri (Eucalyptus calophylla), jarrah 
(E. marginata), flooded gum (E. rudis), wandoo (E. wandoo) or paperbarks (Melaleuca spp.). 
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Interpretation of land resource survey results 
The interpretation of  data collected in regional land resource surveys is based on current 
knowledge of  soil properties, distribution and behaviour. This information is used to 
determine whether a soil or a mapping unit is susceptible to degradation or is suitable for a 
particular use (land use interpretation). This assists land managers in making decisions. The 
interpreted data is presented as land qualities. 
Land qualities are attributes of  the land that affect its capability for a specified use (Wells and 
King 1989). Some can be attributed directly to soil series such as water repellence or 
susceptibly to subsoil acidification. Others are linked directly to the land unit such as flood 
risk regardless o f  the soils present. Most land qualities are derived from a combination of  soil 
and landscape characteristics. 
In this survey 10 land qualities have been assessed for soil series, land units and combinations 
of  soil series and land units. A more complete range in available within the Agriculture 
Western Australia s Map Unit Database. The land qualities were assessed using the methods 
outlined in van Gool and Moore (1999). This information is required when making capability 
assessments for particular land uses or to prepare specific land degradation hazard maps. It is 
held in a database rather than being included in this report to allow information to be readily 
updated. For specific land capability assessment or land degradation hazard maps it is 
recommended that the Map Unit Database be consulted to ensure the most current 
assessments. 
Information on 10 land qualities and discussion on nutrient availability and drainage has been 
divided into two sections: 
• Soil properties provide information often required when making land management 
decisions. In particular it covers unrestricted rooting depth, soil water storage, nutrient 
availability, drainage and workability. 
• Susceptibility to land degradation provides an assessment on what could happen. It 
does not necessarily describe current status but the susceptibility of  the soil to 
degradation. The forms of  degradation covered are salinity, water repellence, surface 
structure decline, subsoil compaction, subsoil acidification, water erosion and wind 
erosion. 
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Soil properties 
Unrestricted rooting depth 
The rooting depth of  plants varies with species and tolerance of  conditions. However the 
presence of  a layer such as rock or highly acid soil may restrict rooting depth. 
The following soils do not have restrictive layers within 80 cm or sometimes 150 cm: 
Cundinup; Cundinup 1; Cundinup 3; Cunningham; De Campo; De Campo 2; 
Dudinyillup; Goldfields; Jarrahwood; Kauring 2; Katterup; Leecherup; Lennard; 
Lennard 1; Lennard 2; Lennard 3; Lennard 4; Lennard 5; Lennard 6; Malebelling; 
Mervyn 1; Paynedale; Ravenscliffe; Shotts; Witchcliffe; Yowangup; Yowangup 1 and 
Yowangup 2 Soil Series. 
Many soils have moderate (30-80 cm) unrestricted rooting depth for the following 
reasons: 
• Clay subsoils with coarse blocky, prismatic or columnar structure or subsoils which are 
either massive or have only weakly developed structure. These include Ballard; Ballard 2; 
Beelerup; Beelerup 1; Beelerup 2; Brockman; Brookhampton; Brooklands; Eulanda; 
Eulanda 1; Hensman; Hensman 1; Indinup; Lowdon; Lowdon 1; Lowdon 2; Lowdon 3; 
Malebelling 1; McAlinden; McAlinden 1; Moojebin; Moojebin 1; Moojebin 2; 
Moojebin 3; Moojebin 4; Moojebin 5; Mulukine 1; Tarwonga; Tarwonga 1; Tarwonga 2; 
Wahkinup; Wahkinup 1; Wahkinup 2; Warup; Warup 1; Warup 2; Warup 5; Yourdamung 
and Yourdamung 1. 
• Highly gravelly layers (>60% gravel by volume). This restricts rooting depth for 
Cumming; Cumming 1; Gibbs; Gibbs 1; Gibbs 2; Gom; Kauring and Yalanbee. 
• Hard layers of  rock, weathered rock or pans including ferricrete occur in Boyaminning; 
Boyaminning I; Boyaminning 2; Gom 1; Kauring 1 and Shotts 1. 
• Highly acid, alkaline or saline layers in Lifflie, Lifflie 1 and Wishbone. 
Shallow (15-30 cm) or very shallow (<15 cm) unrestricted rooting: 
• Clayey subsoils with coarse blocky, prismatic or columnar structure or clayey subsoils 
which are either massive or have only weakly developed structure. These include 
Ballard 1; Ballard 3; Eastwood; Eastwood 1; Eastwood 2; Fairclough; Fairclough 1; 
Fairclough 2; Ferguson; Ferguson 1; Four Acre; Indinup 1; Kibbleup; Kibbleup 1; 
Lowdon 4; Moodiarup; Moodiarup 1; Muradup; Muradup 1; Peterson; Peterson 1; 
Peterson 2; Tarwonga 3; Warup 3; Winspear and Winspear 1. 
• Gom 2, Worsley and Worsley 1 Soil Series have shallow unrestricted rooting depths due 
to highly gravelly layers and/or ferricrete between 15 and 30 cm. 
• Highly acid clay subsoils, which are also saline, restrict the rooting depths o f  the 
Balkuling and Balkuling 1 to shallow (15-30 cm). 
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• Soil salinity restricts the roots to very shallow depth (<15 cm) in the Brynie; Brynie 1; 
Brynie 2; Brynie 3; Brynie 4; Brynie 5; Brynie 6; Brynie 7; Brynie 8; Brynie 9; Deadman 
and Deadman 1 Soil Series. 
• Peimanently saturated zone is within 30 cm for Jasper; Noggerup; Pindalup 1 and 
Tutunup Soil Series. 
• Highly alkaline layers (pH >8.5) restrict rooting depth to shallow (<30 cm) in Beynon, 
Warren and Warren 1. Such layers restrict rooting depth to very shallow (<15 cm) in 
Filmer; Filmer 1; Filmer 2 and Warren 2 calcareous soils. 
Soil water storage 
Soil water storage has been estimated from profile descriptions based on field texture, sand 
size and soil structure. The volumetric content of coarse fragments and gravels has been used 
to reduce the amount of  water storage calculated for the profile. The ratings were calculated 
for the top metre of  soil or the unrestricted rooting depth, whichever was less. Very shallow 
or shallow unrestricted rooting depths and/or high gravel contents are the main limitations to 
soil water storage in the survey area. No soils have been rated as having high soil water 
storage (>140 mm/m). Such soils would generally have high clay content throughout. In the 
Katanning survey, such soils have highly alkaline layers which restrict their rooting depth and 
corresponding soil water storage. 
The following soils have been rated as having very low soil water storage (<35 mm/m): 
Brynie; Brynie 1; Brynie 2; Brynie 3; Brynie 4; Brynie 5; Brynie 6; Brynie 7; Brynie 8; 
Brynie 9; Deadman; Deadman 1; Gom; Gorn 1; Gom 2; Kauring; Kauring 1; Muradup; 
Worsley; Worsley 1 and Yalanbee Soil Series. 
The following soils have been rated as having low soil water storage (35-70 nunhn): 
Balkuling; Balkuling 1; Ballard; Ballard 1; Ballard 2; Ballard 3; Beynon; Boyaminning; 
Boyaminning 1; Boyaminning 2; Cundinup; Cumming; Cumming 1; De Campo; 
De Campo 2; Dudinyillup; Filmer; Filmer 1; Filmer 2; Gibbs; Gibbs 1; Gibbs 2; Jarrahwood; 
Kauring 2; Leecherup; Lennard; Lennard 1; Lennard 2; Lennard 3; Lennard 4; Lennard 5; 
Lennard 6; Ravenscliffe; Tutunup; Wahkinup; Wahkinup 1; Wahkinup 2; Warren; Warren 1; 
Warren 2; Warup; Warup 1; Warup 2; Warup 3; Warup 4; Warup 5; Winspear; Wishbone; 
Yowangup; Yowangup 1 and Yowangup 2 Soil Series. 
The remaining soil series were rated as having moderate soil water storage (70-140 mm/m). 
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Nutrient availability 
This reflects the inherent fertility of the soil and its ability to retain nutrients when applied as 
fertiliser. Two important factors in assessing nutrient availability are the soil s cation 
exchange capacity and soil pH. Cation exchange capacity generally increases with increasing 
clay and organic matter content. Soil acidity or alkalinity (pH) affects the availability of 
macro and micro-nutrients to plants. The levels of  nutrients vary with pH and can range from 
being unavailable to available at toxic levels depending on the nutrient, the pH and plant type. 
Soil p H  was measured in the field using the Rapauch and Tucker soil paste method. Soil 
samples were also collected from many sites and analysed for pH in calcium chloride. Soil 
p H  varies widely within a soil series depending on many factors including length o f  time 
since clearing, rainfall and the productivity of  the agricultural systems in place. However 
analysis of  the soil pH measured in calcium chloride for topsoils (0-10 cm) revealed the 
following trends: 
Balkuling, Lifflie and Lifflie 1 generally have strongly acid topsoils (pH <4.5) as well as very 
strongly acid to strongly acid clay subsoils. 
The wet and semi-wet soils often have strongly to very strongly acid topsoils related to acid 
formation when high levels of  organic matter decompose. These include Jasper; Leecherup; 
McAlinden; McAlinden 1; Shotts; Shotts 1; Witchcliffe; Yourdamung and Yourdamung I. 
Balkuling 1; Ballard; Ballard 1; Ballard 2; Ballard 3; Beelerup; Beelerup 1; Beelerup 2; 
Boyaminning; Boyaminning 1; Boyaminning 2; Brockman; Brynie 6; Cumming; Cumming 1; 
Dudinyillup; Eastwood 1; Eastwood 2; Eulanda; Eulanda 1; Fairclough 1; Fairclough 2; 
Ferguson; Four Acre; Gibbs; Gibbs 1; Gibbs 2; Goldfields; Gorn; Gorn 1; Gom 2; Hensman; 
Hensman 1; Indinup; Indinup 1; Jarrahwood; Katterup; Kauring; Kauring 1; Kauring 2; 
Lennard; Lennard 1; Lennard 3; Lennard 4; Lennard 5; Lennard 6; Lowdon 1; Lowdon 2; 
Lowdon 3; Lowdon 4; Mervyn 1; Moodiarup; Moojebin; Moojebin 1; Moojebin 2; Moojebin 
3; Moojebin 5; Mulukine 1; Noggerup; Paynedale; Ravenscliffe; Tarwonga; Tarwonga 1; 
Tarwonga 2; Tarwonga 3; Wahkinup; Wahkinup 1; Wahkinup 2; Warup; Warup 1; Warup 2; 
Warup 3; Warup 5; Worsley; Worsley 1; Yalanbee; Yowangup 1 and Yowangup 2 generally 
have moderately acid topsoils (pH 4.5-5.0). 
Filmer; Filmer 1; Filmer 2 and Warren 2 have moderately alkaline topsoils (pH 7.0-8.0) as 
well as strongly alkaline subsoils (pH 8.0). 
The rest of  the soil series sampled had slightly acid to neutral topsoils (pH 5.0-7.0). 
Soils with lowest nutrient retention are the pale sands and pale ironstone gravels including 
Gom, Gom 1, Gorn 2, Kauring, Kauring 1, Kauring 2, Leecherup; Ravenscliffe; Shotts and 
Shotts 1. Many o f  the grey sandy duplex soils have very low nutrient retention in the top 
sandy layers but nutrients including phosphorus are held in the clay subsoils. Leaching and 
potential loss o f  nutrients occur when water perched above the clay moves downslope. 
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Drainage 
Site drainage is influenced by the internal drainage of the soil profile as well as landscape 
factors that influence water movement on and off the soil surface such as slope and the 
position in the landscape. In this section only the internal drainage has been assessed based 
on the criteria described in McDonald et al. (1990). 
Most of the soils in the Katanning survey are imperfectly to moderately well drained 
depending on their landscape position. These soils have sandy or sandy loam topsoils on or 
grading to clay or clay loam subsoils. They include sandy duplex soils, loamy duplex soils 
and many of the loamy earths and well structured clays. 
Deep sands and sandy earths are rapidly to very rapidly drained. These include Boyaminning; 
Boyaminning 1; Boyaminning 2; Dudinyillup; Goldfields; Jarrahwood; Katterup; Kauring; 
Kauring 1; Kauring 2; Ravenscliffe; Yowangup; Yowangup 1 and Yowangup 2. 
The ironstone gravel soils were assessed as having being moderately well to rapidly drained 
depending on landscape position. The presence of shallow ferricrete may also restrict 
drainage but this will depend on the continuity of the layer and on the presence of cracks and 
root channels in the pan. These include Cumming; Cundinup; Cunningham; De Campo; De 
Campo 2; Gibbs; Gibbs 1; Gibbs 2; Gorn; Gorn 1; Gorn 2; Lennard; Lennard 1; Lennard 2; 
Lennard 3; Lennard 4; Lennard 5; Lennard 6; Wahkinup; Wahkinup 1 and Wahkinup 2. 
The waterlogged soils, poorly structured clay soils and loamy earths have very poor to poor 
drainage. These include Beynon; Brynie; Brynie 1; Brynie 2; Brynie 3; Brynie 4; Brynie 5; 
Brynie 6; Brynie 7; Brynie 8; Brynie 9; Deadman; Deadman 1; Jasper; Leecherup; 
McAlinden; McAlinden 1; Noggerup; Pindalup 1; Shotts; Shotts 1; Tutunup; Warren; 
Warren 1; Warren 2; Witchcliffe; Yourdamung and Yourdamung 1. 
A flood hazard on the Tieline Road 
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Workability 
Workability refers to how easily a soil can be cultivated and includes how readily machinery 
can operate (trafficability). Factors that influence soil workability include: 
• soil texture in the top 30 cm 
• risk of  waterlogging or inundation 
• dry surface condition including whether it is hardsetting or cracks when dry 
• amount o f  stone and/or boulders present 
• amount o f  rock outcrop 
• depth to rock or hardpans such as ferricrete 
• slope. 
Some of these factors, particularly the risk of waterlogging/inundation, slope and rock outcrop 
are properties o f  the land unit or site rather than the soil itself. The soils in the Katanning 
survey have been rated using the method described in van Gool and Moore (1999). Most soils 
have good workability as they have sandy topsoils and less than moderate risk of 
waterlogging or inundation. 
The following soils have been assessed as having fair soil workability mainly because they 
have hardsetting surfaces: Balkuling; Balkuling 1; Ballard 1; Ballard 3; Beelerup; Beelerup 1; 
Beelerup 2; Brockman; Cundinup 1; Cundinup 3; Eastwood; Eastwood 1; Eastwood 2; 
Fairclough; Fairclough 1; Fairclough 2; Ferndale 1; Filmer; Filmer 1; Filmer 2; Four Acre; 
Hensman; Hensman 1; Indinup 1; Kibbleup; Kibbleup 1; Lowdon; Lowdon 1; Lowdon 2; 
Lowdon 3; Lowdon 4; Mervyn 1; Moodiarup; Moodiarup 1; Muradup; Muradup 1; Peterson; 
Peterson 1; Peterson 2; Winspear; Winspear 1 and Wishbone. 
The following soils have been assessed as having poor to very poor soil workability mainly 
because they have highly prone to waterlogging/inundation: Brynie; Brynie 1; Brynie 2; 
Brynie 3; Brynie 4; Brynie 5; Brynie 6; Brynie 7; Brynie 8; Brynie 9; Deadman; Deadman 1; 
Jasper; Leecherup; McAlinden; McAlinden 1; Noggerup; Pindalup 1; Shotts; Shotts 1; 
Tutunup; Witchcliffe; Yourdamung and Yourdamung 1. 
Soils that crack when dry or have shallow depth to rock or ferricrete pans also have poor 
workability. These include Beynon; Gom 2; Warren; Warren 1; Warren 2; Worsley and 
Worsley 1. 
214 
KATANNING AREA LAND RESOURCES SURVEY 
Susceptibility to land degradation 
Salinity 
Salinity can be classified into primary and secondary types. Primary soil salinity is an 
inherent soil property that has developed as the soil formed. Such soils were saline before 
land clearing. Secondary soil salinity develops when saline groundwater rises and evaporates 
from the surface leaving the salts behind. Salts accumulate in the soil to toxic levels, which 
only the most tolerant plants can survive. Extremely high salt levels result in bare soil. The 
change in groundwater level is a result of  land clearing over the past 100 years which has left 
less than 10% of the native vegetation remaining in the survey area. 
A few soils have naturally high levels o f  salts in their clay subsoils. Most of  the salts stored 
over the landscape are held in the mottled and pallid zones of  the laterite profile. The 
Balkuling and Balkuling 1 soils are formed in the mottled zone of  the ancient laterite soil. 
The Lifflie and Lifflie 1 soils are often foimed in the pallid zone clays. It appears likely that 
this is the source of  the moderate to high levels of  salt in their clay subsoils, as these soils are 
often found high in the landscape and are not associated with shallow saline watertables. The 
highly alkaline and often calcareous loamy earths and the cracking clays (Filmer, Filmer 1, 
Filmer 2 and Warren 2) also contain high salt levels in their subsoils that are not associated 
with rising saline groundwater. 
While almost any soil can develop secondary salinity, those at highest risk are those found on 
drainage lines, valley flats and alluvial plains where the saline groundwater is generally 
shallowest. Many wet and semi-wet soils are also at risk and monitoring of  groundwater 
levels is recommended. Also at risk are soils with shallow bedrock where saline groundwater 
can accumulate. Generally the lowest risk of  salinity occurs with the ironstone gravel soils 
and deep sands located on crests and mid to upper slopes. These soils are usually well to 
rapidly drained and have the greatest depth to saline watertables. Apart from these general 
statements, the assessment of  salinity risk is not considered in this report. The development 
of  salinity is primarily a landscape process, depending on groundwater hydrology and more 
closely associated with mapping units rather than soil series. 
The Katanning survey recognised a number of saline wet soils which have developed due to 
rising saline groundwater. These soils currently cover about 7% o f  the survey area and have 
moderate to extreme levels of surface salinity. Salinity was assessed in the survey based on 
indicator plant species as well as field measurements of soil electrical conductivity. The 
saline soil series include Brynie; Brynie 1; Brynie 2; Brynie 3; Brynie 4; Brynie 5; Brynie 6; 
Brynie 7; Brynie 8; Brynie 9; Deadman and Deadman 1. 
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Valley floors are the areas most vulnerable to salinity 
Water repellence 
Water repellence results in uneven wetting in topsoils and patches of  dry soil among wet soil. 
This affects the germination o f  crops and pastures. A soil s susceptibility to water repellence 
is related to its surface area and the supply of  water repellent compounds which varies with 
land use and the productivity of the agricultural system. The water repellence of  the soils in 
the Katanning survey was assessed using the method outlined in van Gool and Moore (1999). 
Generally the most susceptible soils have the sandiest topsoils with less than 2% clay. These 
include Kauring; Kauring 1; Kauring 2; Leecherup; Ravenscliffe; Shotts; Shotts 1; 
Yowangup; Yowangup 1 and Yowangup 2. 
Balkuling and Balkuling 1 have loamy topsoils but are inherently water repellent. This is 
related to the oils and waxes which drop from the native trees, mainly mallet. 
Other sandy surfaced soils are moderately susceptible to water repellence which is more likely 
to develop with high organic matter levels under long-term clover-dominant pasture or on 
sheep camps. These include Ballard; Ballard 1; Ballard 2; Ballard 3; Boyaminning; 
Boyaminning 1; Boyaminning 2; Eulanda; Eulanda 1; Goldfields; Indinup; Indinup 1; 
Jarrahwood; Katterup; Lifflie; Lifflie 1; Moojebin; Moojebin 1; Moojebin 2; Moojebin 3; 
Moojebin 4; Moojebin 5; Warup; Warup 1; Warup 2; Warup 3 and Warup 5. 
Uneven wetting has been observed on the ironstone gravelly soils resulting in high runoff 
during the autumn rains, particularly in the western half of  the Katanning survey. These soils 
are also moderately susceptible to water repellence and include Gom; Gom 1; Gom 2; 
Lennard; Lennard 1; Lennard 2; Lennard 3; Lennard 4; Lennard 5; Lennard 6; Wahkinup; 
Wahkinup 1; Wahkinup 2; Worsley; Worsley 1 and Yalanbee. 
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Soil structure decline 
Soil structure decline refers to the change in topsoil since clearing and cultivation. This 
decline makes the topsoil hard and more compact, effectively reducing the amount of 
infiltration while increasing the level o f  run-off (van Gool and Moore 1999). Topsoils 
textures o f  sandy loam to clay are generally moderately to highly susceptible to soil structure 
decline and most become hardsetting after repeated cultivation. 
These soils include Balkuling; Balkuling 1; Ballard 1; Ballard 3; Beelerup 1; Beelerup 2; 
Beynon; Cundinup 1; Cundinup 3; Cunningham; Eastwood; Eastwood 1; Eastwood 2; 
Fairclough; Fairclough 1; Fairclough 2; Ferguson; Ferguson 1; Ferndale 1; Filmer; Four Acre; 
Hensman; Hensman 1; Kibbleup; Kibbleup 1; Lifflie; Lifflie 1; Lowdon; Lowdon 1; 
Lowdon 2; Lowdon 3; Lowdon 4; Mervyn 1; Moodiarup; Moodiarup 1; Muradup; Muradup 
1; Peterson; Peterson 1; Peterson 2; Warren; Warren 1; Warren 2; Winspear; Winspear 1 and 
Wishbone. 
Ferndale, Filmer 1 and Filmer 2 are loam and clay soils with strongly structured topsoils and 
have low susceptibility to structural decline. 
The other soils have sandier topsoils and usually have soft to fin 1 surfaces when dry and have 
a low susceptibility to surface decline. 
Subsoil compaction 
Subsurface compaction o f  soils can result in plough and traffic pans. Plough pans develop in 
response to repeated tillage and are found in medium and fine soils just below the tilled layer. 
Traffic pans occur deeper in the soil and are caused by the compression due to traffic. They 
are more common on coarse to medium textured soils (Needham et al. 1998). To assess the 
susceptibility to subsoil compaction, the non-uniformity coefficient was calculated where 
detailed particle size analysis was available. When not available the method outlined in van 
Gool and Moore (1999) was used. 
The most susceptible soils have well graded loamy sand to sandy loam textures at 10-30 cm. 
These include Beelerup 2; Goldfields; Hensman; Hensman 1; Lowdon; Lowdon 1; Lowdon 2; 
Lowdon 3; McAlinden 1 and Yourdamung Soil Series. 
Well graded sands, unifon ily graded loamy sands to sandy barns  and massive or weakly 
structured clay barns are moderately susceptible to subsoil compaction. These include 
Ballard; Ballard 2; Beelerup; Beelerup 1; Boyaminning; Boyaminning 1; Boyaminning 2; 
Brockman; Brookhampton; Brooklands, Cundinup; De Campo 2; Eulanda; Eulanda 1; Four 
Acre; Gibbs; Gibbs 1; Gibbs 2; Gom; Gom 1; Gom 2; Indinup; Jarrahwood; Leecherup; 
Lennard; Lennard 1; Lennard 2; Lennard 3; Lennard 4; Lennard 5; Lennard 6; Lifflie; 
Lifflie 1; Lowdon 4; Malebelling; Malebelling 1; Moojebin; Moojebin 1; Moojebin 2; 
Moojebin 3; Moojebin 4; Moojebin 5; Mulukine 1; Paynedale; Tarwonga; Tarwonga 1; 
Tarwonga 2; Wahkinup; Wahkinup 1; Wahkinup 2; Warup; Warup 1; Warup 2; Warup 5; 
Witchcliffe and Yourdamung 1 Soil Series. 
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Subsoil acidification 
The development of  low soil pH depends on a number of  factors including susceptibility, the 
length of time since clearing and the type of  crops and pastures grown. The susceptibility of 
subsoils at 10-20 cm was assessed using the method outlined in van Gool and Moore (1999). 
This method uses present pH levels in calcium chloride at this depth, an estimate o f  the 
buffering capacity and accounts for the higher rates of  acidification with increasing rainfall. 
Many more soils have acid subsoils at 10-20 cm than have acid topsoils (0-10 cm). This 
partly reflects the higher buffering capacity of  the topsoils which contain higher organic 
matter than the subsoils. The subsoils are also often pale and sandy and are highly leached. 
Soils which have subsoils which are presently acid (pH<4.5) include Balkuling; Balkuling 1; 
Eulanda; Eulanda 1; Indinup; Jasper; Jarrahwood; Lifflie; Lifflie 1; Shotts; Shotts 1; 
Tarwonga 1; Warup; Warup 1; Warup 2 and Warup 5. 
Soils which are highly susceptible to subsoil acidification with p H  likely to fall below 4.5 
within the next 15 years include Boyaminning; Boyaminning 1; Boyaminning 2; Gorn; Gom 
1; Gom 2; Kauring; Kauring 1; Kauring 2; Lowdon; Lowdon 1; Lowdon 2; Lowdon 3; 
Moojebin; Moojebin 1; Moojebin 2; Moojebin 3; Moojebin 4; Moojebin 5 and Ravenscliffe. 
Water erosion 
All soils are susceptible to water erosion which contributes to decline in soil fertility through 
the loss of  soil nutrients. It also has off-site effects as the loss o f  topsoil causes siltation and 
contributes to eutrophication. In particular, water erosion can provide a major source of 
phosphorus into waterways and water bodies. Water erosion is not continual and often 
associated with high intensity rainfall events which occur at irregular intervals. Management 
factors which expose the soil surface to rainfall such as cultivation, overgrazing and burning 
plant residues also play an important role in the severity of  soil loss due to water erosion. 
Landscape features such as slope gradient and length, as well as soil properties combine to 
determine the susceptibility of  a land unit to water erosion. 
Properties that increase a soil s inherent erodibility: 
• low organic matter content (<1% organic carbon) 
• high silt or fine sand content (>65%) 
• unstable soil structure, particularly dispersive soils 
• waterlogging, except for coarse sands, as runoff occurs more readily. 
Balkuling and Balkuling 1 Soil Series are highly erodible as they are often non-wetting and 
occur on steeply sloping breakaways. 
Wet and waterlogged soils are also highly erodible but as they often occur on valley flats and 
closed depressions with slopes of less than 1%, erosion risk is often low. They include 
Brynie; Brynie 1; Brynie 2; Brynie 3; Brynie 4; Brynie 5; Brynie 6; Brynie 7; Brynie 8; 
Brynie 9; Deadman; Deadman 1; Jasper; Leecherup; McAlinden; McAlinden 1; Noggerup; 
Pindalup 1; Shotts; Shotts 1; Tutunup Witchcliffe; Yourdamung and Yourdamung 1. 
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Wind erosion 
As with water erosion, major wind erosion events occur infrequently, although bare, lighter 
soils blow frequently on winds as low as 8m/s or 28 km/hr (Moore, Findlater, and Carter 
1998) during late summer and autumn. Wind erosion can have many effects including sand 
blasting of  crops, loss o f  soil nutrients and associated losses in productivity, and air pollution. 
In extreme events, soil can bury fences and roads, and fill dams. A soil s susceptibility to 
wind erosion can be assessed from its soil texture and surface condition. The most 
susceptible soils have loose topsoils. Hardsetting soils with sandy loam or clayier surface 
textures are the least susceptible to wind erosion. More than 50% surface cover of stones or 
gravels protects the bare soil from wind erosion to some extent. 
Highly susceptible soils include Ballard; 
Ballard 2; Boyaminning; Boyaminning 1; 
Boyaminning 2; Eulanda; Eulanda 1; 
Indinup; Indinup 1; Jarrahwood; Kauring; 
Kauring 1; Kauring 2; Leecherup; 
Malebelling; Malebelling 1; Moojebin; 
Moojebin 1; Moojebin 2; Moojebin 3; 
Moojebin 4; Moojebin 5; Ravenscliffe; 
Shotts; Shotts 1; Tarwonga; Tarwonga 1; 
Tarwonga 2; Tarwonga 3; Warup; 
Warup 1; Warup 2; Warup 3; Warup 5; 
Yowangup; Yowangup 1 and 
Yowangup 2. 
Evidence o f  wind erosion along a fenceline in the survey area. The fenceline causes a 
localised drop in wind velocity, resulting in deposition o f  heavier (sand-sized) particles. 
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Glossary 
Adamellite: A form of  granite with roughly equal calcium and potassium-bearing minerals. 
Alluvium: Material transported and deposited by flowing water such as rivers. 
Apedal: Structureless soil with no observable peds. 
Apedal massive: Describes a soil which is coherent and separates into fragments when 
disturbed. These may be crushed to ultimate particles. 
Apedal single-grained: Describes a soil that consists o f  loose, incoherent particles. 
Archaean: Represents the period o f  time about 2,700 million year ago. 
Colluvium: Materials transported and deposited by gravity. 
Conglomerate: A group of  sedimentary rocks consisting of  rounded and sub-rounded 
particles, many greater than 2 mm in diameter. 
Craton: Major structural unit o f  the Earth's crust, consisting of  a large stable mass of  rock. 
Crystalline rock: An igneous or metamorphic rock such as granite or gneiss. 
Dolerite: A medium grained basic igneous rock that has crystallised near the surface, 
typically occurring as a dyke, sill or plug. 
Diorite: A granular igneous rock consisting essentially of  felspar and hornblende. 
Duplex soil: A soil with a sudden increase in texture between the topsoil and subsoil, e.g. a 
sand over a clay. 
Dyke: A sheet-like body of  igneous rock cutting across the bedding or structural planes o f  the 
host rock. They typically appear on the surface as relatively narrow, linear features. 
Earthy fabric: The soil material is coherent and characterised by the presence of  pores and 
few i f  any peds. 
Ferricrete: A layer of  material strongly cemented by iron which looks like rock. Formed in 
laterite and often called sheet laterite, ironstone caprock or duricrust. 
Gabbro: A coarse-grained basic igneous rock similar to dolerite. 
Gneiss: Banded rocks which are generally coarse-grained and formed through high grade 
regional metamorphism. 
Granite: A coarse-grained igneous rock consisting essentially of  quartz (20 to 40%), feldspar 
and very commonly a mica. 
Granulite: A metamorphic rock o f  regional origin having granular texture; usually consisting 
of  feldspars, pyroxenes and garnets. 
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Halophyte: Salt-tolerant species of  plant such as samphire. 
Hardsetting: Describes a soil which is compact, hard and apparently apedal when dry, but 
softens on wetting. 
Horizons: A term used to describe individual layers in a soil profile. Each horizon has 
morphological properties different from those above and below it. 
Igneous rock: Formed from magma which has cooled and solidified at the earth s surface or 
within the earth s crust. 
Indurated layer: A layer of  material hardened by cementation or pressure. 
Laterite: Residual deposits, thought to be formed in past tropical environments under 
climatic extremes of wet and dry seasons throughout the year. Leaching of the profile 
removes sodium, potassium, calcium and magnesium ions. Iron oxides remain to foiiii 
a hardened and cemented layer. The lateritic profile typically consists of  sand or gravel 
on top of  a ferruginous duricrust where the iron oxides have accumulated. This overlies 
a mottled clay and then a pallid zone (white clay) from which the leaching has occurred. 
Loam: A medium-textured soil of  approximate composition 10 to 25% clay, 25 to 50% silt 
and less than 50% sand. 
Loose: Describes the condition of  an incoherent mass of individual soil particles or 
aggregates easily disturbed by pressure of  forefinger. 
Metamorphic rocks: Rocks such as gneiss which have been altered by heat and/or pressure. 
Migmatite: Rock composed o f  two sources: the metamorphic host rock and an invading 
granitic material. 
Pallid zone: White to pink kaolinitic clay formed in the lower part of  the lateritic profile. 
See laterite above. 
pH: A measure of  the acidity or alkalinity of  the soil which can range from 1 to 14. Most 
plants grow best when the soil p H  is in the range of  5.5 to 8.0. 
Plateau: A level to rolling landfol inpattern o f  plains, rises or low hills standing above a cliff 
or escarpment. 
Peds: Natural soil aggregates consisting of  primary soil particles held together by cohesive 
forces or secondary materials such as iron oxides, silica or organic matter. 
Blocky peds are cube-shaped with six relatively flat, roughly equal faces. 
Crumb peds are small (1 to 5 mm diameter) soft, porous and more or less rounded. 
They are usually bonded by organic matter. 
Polyhedral peds have an uneven shape with more than six faces. 
Rough-faced peds have porous surfaces. 
Smooth-faced peds have smooth, sometimes shiny, surfaces. 
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Principal Profile Form: The term given to the endpoint of  the classification in the Factual 
key to the recognition o f  Australian soils (Northcote 1979). 
Rooting condition: Refers to the soil volume available for plant roots and the mechanical 
impedance to root development. Soil volume can be reduced by rock and gravel 
content, by dense pans and clay layers. Plants have varying ability to explore the soil 
profile. Restrictions to root growth reduce moisture and nutrient availability. 
Salinity: Usually refers to condition of  high level of  soluble salts, especially sodium chloride, 
in water or a soil profile. High salt levels in the soil water increase the osmotic pressure 
and reduce the plant s ability to take up moisture. Salinity in the soil profile can come 
from rising saline groundwater and by addition of  water with low to moderate levels of 
salt, which is concentrated as the water evaporates. 
Sandy fabric: Sand grains provide the characteristic appearance of the soil mass. 
Saprolite: Soft, more or less decomposed rock remaining in its original place. 
Sarcophyll: Chenopod shrub such as bluebush and saltbush. 
Schlerophyll: Hard-leaved evergreen trees and shrubs adapted to Mediterranean climates. 
Sedimentary deposits: Materials which have been moved from their site o f  origin by the 
action of  wind, water, gravity or ice and then deposited. When these materials become 
consolidated and hard they are known as sedimentary rocks. 
Silcrete: Strongly indurated siliceous material. 
Sodic: Description of  a soil where the B horizon has an exchangeable sodium percentage 
(ESP) of more than 6. Sodic soils can be structurally unstable and plant growth may be 
adversely affected. 
Structured: Describes a soil which contains peds. 
A n  area o f  mallet bushland west o f  Kojonup 
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Appendix 1: Full list of soils and map units 
The table below indicates all occurrences of  soil series within the survey area. In some cases 
individual soils may not be recorded in summary tables within the map units because their 
areas comprise less than 5% by area. 
Soil Group Soil Series Area 
(ha) 
% of 
survey 
>5% o f  map unit <5% of map unit 
WET OR WATERLOGGED SOILS 
Saline wet soil Brynie 26,195 1.8 Ar2; Bel ;  Be2; Be4; 
Bo4; Ca4; Ca5; Ca6; 
Cb2; Cb5; De4; De5; 
De6; Dk5; Do4; Ek4; 
Fa4; Fa5; Jp4; Jp5; 
No2; Wb5 
Be3; Bo2; Bo4s; Ca2; 
Ca3; Ca7; Cb3; De4; 
De7; Dk2; Dk2i; Dk3; 
Dk4; Dk6f; Do2 ; Do3 ; 
Dt2; Ek2; Ek3; Fa2; 
Fa3; Jp2; Kk3dd; 
Kk3sd; No5; Up2; 
Up3; Wb3; Wb4 
Brynie 1 3,655 0.3 Bv_GW; Dp_HS; 
Dp_PNd; Eu_KUw; 
Eu_LKd; Eu_QUv; 
Eu_QUw 
Bv_BR; Bv_NVVf; 
Dp_PNu; Eu_KUi; 
Eu_LK; Eu LKIc; 
Eu_LKu; E—u_QU; Jp3; 
Wb2 
Brynie 2 7,345 0.5 A n ;  Ar2; Be2; Ca6; 
Cb4; Jp5; No2; Up6 
Cb6; De2; De4; Jp3; 
No3; No4; Up4 
Brynie 3 2,035 0.1 Be2; De5 Cb3 
Brynie 4 1,530 0.1 Dt4; No3 No4; Wb2 
Brynie 5 14,315 1.0 Ar2; Bo4w; Cb2; 
Cb3c; Cb4; Dt3; Dt4; 
Nol 
Cb3 
, 
Brynie 6 1,485 0.1 No2 Cb3 
Brynie 7 18,035 1.2 A d ;  Ar2; Ar3; Ar4; 
Cb2; Cb2c; Cb3; 
Cb3c; Cb4; No2; Tnl 
Brynie 8 10,015 0.7 Bel ;  Cb3; Cb3c; No2 
Brynie 9 12,420 0.9 Ar2; Ca5; Cb3; Cb3c; 
Kk4; No2; Wb5 
Up4 
Deadman 3,465 0.2 By OW; Dp_HS; 
Dp_PNd; Eu_QUv; 
Eu_QUw 
Bv_BR; Bv_NVVf; 
Dp_PNu; Eu_KUi; 
Eu KUw; Eu_LK; 
EuILKd; Eu_LKk; 
Eu_LKu; Eu_QU 
Deadman 1 1,890 0.1 Bv_GW; Dp_HS; 
Dp_PNd 
Bv_BR; Bv_NWf; 
Dp_PNu; Eu_QU; 
Eu_KUi; Eu KUw; 
Eu_LK; Eu_ak; 
Eu_LKu; Eu_QUv; 
Eu_QUw 
Salt lake soil Salt lake soil 13,040 0.9 Ar4; Be4; Bo4w; 
Cb4; Dk5w; No3 
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Soil Group Soil Series Area 
(ha) 
% of 
survey 
>5% of  m a p  unit <5% o f  m a p  unit 
Semi-wet soil McAlinden 1,365 0.1 Bv_BR; Bv_GW; 
Bv_NWf; Bv_NWs; 
Dp_DW; Dp_HS; 
Dp_PNd; Dp_PNu; 
Dp_WG Eu_KUi; 
Eu_KUw; Eu_LK; 
Eu_LKk; Eu_LKu; 
Eu_QU; Eu_QUv; 
Eu_QUw 
McAlinden 1 1,810 0.1 Bv_BR; Bv_GW; 
Bv_NWf; Bv_NWs; 
Dp_HS; Dp_DW; 
Dp_PNd; Dp_PNu; 
Dp_WG; Eu_KUi; 
Eu_KUw; Eu_LK; 
Eu_LKd; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUs; Eu_QUv; 
Eu_QUw 
Shotts 1,325 0.1 Eu_QUs; Eu_QUw Bv_NWf; Bv_NWs; 
Dp_DW; Dp_DWs; 
Dp_HS; Dp_MH; 
Dp_PNd; Dp_PNu; 
Dp_WG; Eu_DM; 
Eu_DMi; Eu_DMs; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu; 
Eu_QU; Eu_QUv; 
Eu_SD; Eu_SDi; 
Eu_SDs 
Shotts 1 830 0.1 Bv_NWf; Bv_NWs; 
Dp_DW; Dp_DWs; 
Dp_HS; Dp_MH; 
Dp_PNd; Dp_PNu; 
Dp_WG; Eu_DM; 
Eu_DMs; Eu_KUi; 
Eu_KUw; Eu_LK; 
Eu_LKd; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUs; Eu_QUv; 
Eu_QUw; Eu_SD; 
Eu_SDi; Eu_SDs 
Witchcliffe 1,660 0,1 Bv_BR; Bv_GW; 
Bv_NWf; Bv_NWg; 
Bv_NWs; Dp_DW; 
Dp_HS; Dp_PNd; 
Dp_PNu; Dp_WG; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUs; Eu_QUv; 
Eu_Quw 
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Soil Group Soil Series Area 
(ha) 
% of 
survey 
>5% of  m a p  unit <5% of  m a p  unit 
Semi-wet soil Yourdamung 1,275 0.1 Bv_BR; Bv_GW; 
Bv_NWf; Bv_NVVg; 
Bv_NWs; Dp_DW; 
Dp_PNd; Dp_PNu; 
Dp_HS; Dp_WG; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUv; Eu_QUw 
Yourdamung 1 1,995 0.1 Bv_BR; Bv_GW; 
Bv_NVVg; Bv_NWs; 
Bv_NWf; Dp_DW; 
Dp_HS; Eu_KUi; 
Dp_PNd; Dp_PNu; 
Dp_WG; Eu_KUw; 
Eu_LK; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUs; Eu_QUv; 
Eu_QUw 
Wet soil Jasper 4,265 0.3 Bv_CP; Bv_GW; 
Dp_WG; Dp_HS; 
Dp_PNd; Eu_KUw; 
Eu_QU; Eu_QUs; 
Eu_QUv; Eu_QUw 
Bv_BR; Bv_NWf; 
Dp_Pnu; Eu_KUi; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu 
Noggerup 2,315 0.2 Bv_GW; Dp_HS; 
Dp_PNd; Eu_KUw; 
Eu_QUv 
Bv_BR; Bv_CP; 
Bv_NWf; Dp_PNu; 
Dp_WG; Eu_KUi; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu; 
Eu_QU; Eu_QUs; 
Eu_QUw 
Pindalup 1 3,980 0.3 Bv_CP; Bv_GW; 
Dp_HS; Dp_PNd; 
Eu_KUw; Eu_QU; 
Eu_QUv; Eu_QUw 
Bv_BR; Bv_NWf; 
Dp_PNu; Dp_WG 
Eu_KUi; Eu_LK; 
Eu_LKd; Eu_LKk; 
Eu_LKu; Eu_QUs 
Tutunup 725 <0.1 Bv_NWf; Dp_PNd; 
Dp_PNu; Eu_KUw; 
Eu_LKk; Eu_Quv; 
Eu_QUw 
ROCKY O R  STONY SOILS 
Bare rock Ferricrete; rock 
outcrop 
26,270 1.8 Bo3; Ca3; De3; De8; 
Dklp; Dk3; Dk3p; 
Do3; Dt1; Fa3; Jp3; 
Up3; Wb3 
Bv_NW4; Bv_NWg; 
Cal ;  Dt2; Dt3; Eu_LK; 
Eu_LKd; Jpl ;  Kkldg; 
Kk3dd; Wbl 
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Soil Group Soil Series Area 
(ha) 
% of 
survey 
>5% o f  m a p  unit <5% o f  m a p  unit 
IRONSTONE GRAVELLY SOILS 
Deep sandy gravel Gibbs 41,940 2.9 Bol ;  Del ;  Dkl; 
Dklp; Dk2; Dk4; 
Dol ;  D a ;  Ekl ;  Fal; 
Jpl ;  Jp2; Jp3; Kkldg; 
Wbl ;  Wb2 
D e l ;  De2 
Gibbs 1 4,670 0.3 Bo2; Dk2i Do2; Jp2 
Gibbs 2 2,580 0.2 Kkldg D e l ;  Dp_DW; 
Dp_DWs; Dp_MH; 
Dp_PNu; Dp_WG 
Eu_DM; Eu_DMi; 
Eu_DMs; Eu_KUi; 
Eu_KUw; Eu_LK; 
Eu_LKd; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUw; Eu_SD; 
Eu_SDi; Eu_SDs; Jpl; 
W13-1 
Gom 21,215 1.5 Bol ;  Cal ;  Cals; 
Dk6i; Dol ;  Ekl 
Bv_BR; Bv_NWf; 
Ca l ;  Dp_DWs; 
Dp_PNu; Dp_WG; 
Eu_DM; Eu_DMi; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUw; Eu_SD; 
Eu_SDi; Eu_SDs; Wb2 
Yalanbee 21,540 1.5 Bol ;  Del ;  Dkl; 
Dklp; Dk2i; Dk6f; 
Dol ;  Dp_MH; 
Dp_DW; DO; Ekl; 
Eu_DMs; Fal; 
l a l d g ;  Upl 
Bv_BR; Bv_NW4; 
Bv_NWf; Bv_NAVg; 
Bv_NWs; Cal ;  Del; 
De2; De4; De5; Do2; 
Dp_DWs; Dp_PNd; 
Dp_WG; Ek l ;  Ek2; 
Eu_DMs; Eu_KUi; 
Eu_KUw; Eu_LKk; 
Eu_SDs; Fa2; Wb2 
Duplex sandy 
gravel 
Lennard 26,610 1.8 Bol ;  Bv_BR; 
Bv_NW3; Bv_NWf; 
Bv NWg; Bv_NWs; 
Ca-1; Dklp;  Dp_DW; 
Dp_DWs; Eu_DM; 
Eu_DMi; Dp_MH; 
Dp_PNd; Dp_PNu; 
Dp_WG; Eu_DMs; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUw; Eu_SD; 
Eu_SDi; Eu_SDs 
Bv_NWf; Bv_NWg; 
Dp_DWs; Dp_PNd; 
Eu_DMs; Eu_KUw; 
Eu_LKd; Eu_QUs; 
Eu_SDs 
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Soil Group Soil Series Area 
(ha) 
% of 
': survey 
>5% o f  map unit <5% of  map unit 
Duplex sandy 
gravel 
Lennard 1 44,080 
., 
3.0 
' 
Bo2; Bo4; By BR; 
.Bv_NW3; BvINWs; 
Ca4; Del ;  De4; De8; 
Dk2; Dk3; Dp_DW; 
Dp_MH; Dp_PNu; 
Dp_WG; Ekl; 
Eu_DM; Eu_DMi; 
Eu_KIJi; Eu_LK; 
. Eu_LKk; Eu_LKu; 
Eu_QU; Eu_QUw; 
Eu_SD; Eu SDi; 
Fa1; Fa2; F-a3; Jp1; 
Upl 
Ek2; Wb2 
' 
Lennard 2 8,715 0.6 Dk2i; Dk6f; Da; 
Ekl ;  Wbl 
Ek2; Wb2 
Lennard 3 1,055 0.1 Do2 
Lennard 4 9,570 0.7 De2; Dt2; Kkldg , 
Lennard 5 1,340 0.1 Jp3; JO Del 
Lennard 6 6,285 0.4 Dkl ;  Dk4 Dk2i 1 
Wahkinup 28,900 
: 
2.0 
' 
• 
Bol ;  Bv_BR; 
Bv_NWs; Cal ;  Ca2; 
Dels;  Dk4; Dp_DW; 
Dp_DWs; Dp_MH; 
Dp_PNu; Dp_WG; 
Eu_DM; Eu_DMi; 
Eu_DMs; Eu KUi; 
Eu_LK; Eu_L-Kk; 
Bv NW3; Bv_NWf; 
BvINWg; Dp_PNd; 
Eu_KUw; Eu_Qus; Fa2 
' 
' 
Eu_LKu; Eu_QIJ 
Eu_QUw; Eu_SD; 
Eu_SDi; Eu_SDs; 
Fa l ;  Jpl 
Wahkinup 1 3,260 0.2 Del ;  Dol Dkl ;  Dk2 
Wahkinup 2 5,855 0.4 Ek2 
Loamy gravel Cumming 16,540 1.1 Bv_NW3; Dk2; 
Dk6f; Dol ;  Dp_DW; 
Dp_MH; Dp_PNu; • 
Eu_LK; Eu_DM; 
Eu DMi; Eu_LKd; 
EuILKk; Eu_LKu; 
Eu_SD; Eu_Sdi; 
Eu_SDs 
Bol ;  Bo2; By BR; 
Bv_NW4; BvINVVf; 
Bv_NVVg; Bv_NATV's; ' 
Dk3; Dp_DWs; 
Dp_PNd; Dp_WG; 
Dt2; Dt3; Eu_DM; 
Eu_DMs; Eu_KUi; 
Eu KUw; Eu_LK; 
EuiLKk; Eu_LKu; 
Eu_SD; Eu_SDs; Fa3 
Cumming 1 ,' 26,985 1.9 Bv_NW3; Cal ;  Dkl; 
Dklp;  Dk3p; Dk4; 
Dp_DW; Dp_MH; 
Dp_PNu; Dd.; Ekl; 
Ek3; Eu_LKd; 
Eu_DMi; Eu SDi; 
Fal ;  Fa4; Jp1-; 
Kkldg; Wbl ;  Wb2 
Bv_NVV4; Bv_NWf; 
i Dp_DWs; Dp_PNd; 
Eu_DMs; Eu_KUw; 
Eu_LKd; Eu_SDs 
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Soil Group Soil Series Area 
(ha) 
% of 
survey 
>5% of  m a p  unit < 5 %  o f  m a p  unit 
Loamy gravel Cundinup 10,595 0.7 Bv BR; Bv_NW3; 
BvINWg; Bv_NWs; 
Dp_DW; Dp_MH; 
Dp_PNu; Dp_WG; 
Eu_DM; Eu_DMi; 
Eu_KUi; Eu_LK; 
Eu_LKk; Eu_LKu; 
Eu_SD; Eu_SDi 
Bv_BR; Bv_NW4; 
Bv_NWf; Bv_NVVg; 
Dp_DWs; Dp_PNd; 
Dp_WG; Eu_DMs; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu; 
Eu_SDs 
Cunningham 6,845 0.5 Bv_NW3; Dp_DW; 
Dp_MH; Dp_PNu; 
Eu_DM; Eu_DMi; 
Eu_SD; Eu_Sdi; 
Eu_SDs 
Dt3; Wb2 
De Campo 845 0.1 Dklp Dk3; Do l ;  Fal 
De Campo 2 2,430 0.2 Dkl ;  Dt l ;  Fa4 
Shallow gravel Gom 1 11,520 0.8 Bo l ;  De l ;  Dol 
Gom 2 2,200 0.2 Dol Bo l ;  Bo l ;  Del; 
Dp_DW; Dp_DWs; 
Dp_MH; Dp_WG; Dt2; 
Eu_DM; Eu_DMi; 
Eu_DMs; Eu_KUi; 
Eu_SD; Eu_SDi; 
Eu_SDs; Jpl ;  Wbl 
Worsley 15,980 1.1 Cal ;  De8; Dol ;  Dt1; 
Ekl ;  Kkldg 
Dk2; Do l ;  Dp_DW; 
Dp_DWs; Dp_MH; 
Dp_WG; Ekl ;  Eu_DM; 
Eu_DMi; Eu_DMs; 
Eu_KUi; Eu_LKd; 
Eu_SD; Eu_SDi; 
Eu_SDs 
Worsley 1 25,470 1.8 Bol ;  Bo4w; Cal; 
Del ;  Dkl ;  Dklp; 
Fal ;  Jp l ;  laldg; 
Wbl 
Bv_NW4; De5; Dkl; 
Eu_LKd; Eu_QUs 
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Soil Group Soil Series 
, 
Area 
(ha) 
% of 
survey 
>5% o f  map unit <5% of  map unit, 
SANDY DUPLEXES 
Acid shallow 
duplex 
Balkuling 4,330 0.3 Cal;  Dklp;  Dt1 Bv_NW3; Bv_NWg; 
De3; De8; Eu_DM; 
Eu_DMi; Eu_DMs; 
Eu_KUi; Eu_LK; 
Eu_LKd; Eu_LKk; 
Eu_Lku; Fal;  Fa3; Jp2; 
Jp3 
Balkuling 1 3,465 0.2 Bol ;  Bo2; Cal ;  Dkl; 
Fa2; Up2 
Lifflie , 6,490 0.4 Bo2; Wb3 Ca2; Ca3; Do2; Tn2 
Lifflie 1 3,565 0.2 Tn2 De2; Ekl ;  Fa3 
Alkaline grey deep Ballard 9,955 0.7 Ar4; Cb2; Ek2; Tnl; 
Wb2; Wb5 
Tn2 , 
sandy duplex 
Ballard 2 5,520 0.4 De6; Do2; Do4; 
Kk3dd; No3; No4 . 
Alkaline grey 
shallow sandy 
duplex 
Ballard 1 2,210 0.2 Cb2c; No4; Wb2 
Ballard 3 1,600 0.1 Bel ;  Ca6; Ek2 
Fairclough 34,280 2.4 A n ;  Ar4; Cb2; Cb2c; 
Cb3; De4; De6; Dt3; 
Dt4; Ek2; Ek3; 
Kk3dd; Kk3sd; 10,c4; 
No l ;  Up2; Up3; Up6; 
Wb5 
Cb4; Do2; Wb2 
Fairclough 1 15,900 1.1 Bel ;  Ca6; Cb2; Cb3; 
Dt2; Kk4; Tnl;  Up3 
Tn2 
Fairclough 2 6,125 0.4 Ar2; Ar4; Cb5; Do2; 
Kk3sd; Upl ;  Up4 
Wb3 
Wishbone 9,215 0.6 Do2; Dt2; Ek2; 
Kk3dd 
Wb4 
Grey deep sandy 
duplex 
Eulanda 45,325 3.1 Bel ;  Bolw; Bo2; 
Bo4; Ca2; Ca6; Cb2; 
De2; De4; De5; De6; 
De7; De8; Dk5; Do2; 
No5; No5s; Tnl; 
Upl ;  Up3; Wb2; 
Wb3; Wb5 
Ar2; De3; Do3; Fa2; 
Jpl ;  Tn2 
Eulanda 1 2,160 0.1 Bv_NVVs; Eu_QUw Bv_BR; Bv GW; 
Bv_NW3; B—v_NVVf; 
Bv_NWg; Dp_DW; 
Dp_DWs; Dp_HS; 
Dp_MH; Dp_PNd; 
Dp_PNu; Dp_WG; 
Eu_DMs; Eu_KUw; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu; 
Eu_QU; Eu_QUs; 
Eu_SD; Eu_SDi; 
Eu_SDs 
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Soil Group Soil Series Area 
(ha) 
% of 
survey 
>5% o f  map unit <5% o f  map unit 
Grey deep sandy 
duplex 
Indinup 
' 
81,500 
, . 
..._ 
5.6 
_ 
A n ;  Ar2; Bel ;  Be2; 
Be3; Bo4; By _OW; 
Bv_NWs; Ca2; Ca2s; 
Ca3; Ca4; Ca5; Ca6; 
Ca7; Cb6; De2; De3; 
De4; De5; De6; Dk5; 
Do2; Dp_HS; Dt2; 
Eu_Lku; Fa4; Fa5; 
Jp4; No4; No5; Upl; 
Up2; Wb3; Wb4 
Bo2; By _BR; 
Bv_NW-3; Bv NWf; 
Bv_NAisig; De-8; Dkl; 
Dp_DW; Dp_DWs; 
Dp_MH; Dp_PNd; 
Dp_PNu; Dp_WG; 
Eu_DM; Eu_DMi; 
Eu_DMs; Eu_KUi; 
Eu_KUw; Eu_LK; 
Eu_LKd; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUs; Eu_QUw; 
Eu_SD; Eu_SDi; 
Eu_SDs; Fa2; Fa3; Jp5; 
Tn2 
Malebeliing 6,670 0.5 Bo3; Bv1NW3; 
Bv_NWg; Dk4; Wb3; 
Wb5 
Bv_BR; Bv_NW4; 
Bv_NWf; Bv NWs; 
Ca3; Ca5; Cb6; De4; 
Dk3; Dp_DW; 
Dp_DWs; Dp_MH; 
Dp_PNd; Dp_PNu; 
Dp_WG; Eu_DM; 
Eu_DMi; Eu_DMs; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu; 
Eu_SD; Eu_SDi; 
Eu_SDs 
Moojebin 59,235 4.1 Bol ;  Ca2; Ca4; Ca7; 
Del ;  De2; De3; De4; 
De6; Dk4; Dk6i; 
Dol ;  Do2 ; Do3 ; 
Ek4; Fa2; Fa3; Fa5; 
Jp4; Kk3sd; Nol; 
Tn2 
Ca3; De8; Fal 
Moojebin 1 15,245 1.0 Bv_NWf; Bv_NWs; 
Ek2; Eu_DMs; 
E i r  LKd; Jp2; Jp3; 
Wb-2 
Bv_BR; Bv_GW; 
Bv_NW3; Dp_DW; 
Dp_DWs; Dp_HS; 
Dp_MH; Dp_PNd; 
Dp_PNu; Dp_WG; 
Eu_DM; Eu_DMi; Fa4; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUs; Eu_QUw; 
Eu_SD; Eu_SDi; 
Eu_SDs 
Moojebin 2- 5,860 0,4 Cal ;  Dk2; Dk2i; No5 Dol ;  E k l ;  Fa2 
Moojebin 3 20,200 1.4 Ca2; Fa4; Kk3dd; 
Kk3sd 
Ca l ;  De2; De3; Kkldg 
Moojebin 4 , 705 <0.1 De2 
Moojebin 5 1,630 0.1 Be4; Ca3 Fa2 
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Soil Group Soil Series '. ." ' 
_ 
'''-Area 
(hay 
' % of 
'' 
, -• >5% o f  m a p  unit ' ' <5% of  MAP Unit" 
Tarwonga ' :16;715 1.1 ' Ca6; De4; De6; Dk3; 
Fa2; Fa5; No5; Wb3 
Ca2 1, 1 
Tarwonga 1 -11,165 0.8 Bel;  De3; Fa3; Fa5 
Warup 
• 
• 
•: 
' 83,270 
; ;.. ,(.1 
ild 
, to 
5.7 
' 
, 
A n ;  Bel ;  Bo2; Ca2; 
Ca2s; De2; De3; 
De4; De6; Do2 ; Ek2; 
Fa4; Jp2; No5; Tn2; 
Wb2; Wb5 
Bol ;  Ca6; Cb4; De8; 
Do3 ; Fa2; Fa3 
Warup 1 6,4§5 0.4 Fa3; Fa4; Jp3 ' 
Warup 2 8,000 0.6 Ca3; Do4; Fa2; Jp5 Ee2; De2; De4; Up2 - 
Warup 5 250 <6.1 Ca6 , 
Grey shallow sandy 
duplex 
Eastwood 10,670 0.7 
' 
A n ;  Bel ;  Cbl ;  Up2; 
-Up3-;--Up4 
Ek2 
1 
Eastwood 1 5,745 04 'Ii:;2; No3; Wh4 De3; Do2 ; Dt2; Ek2; 
Up2 
Eastwood 2 8,580 0r6 No2 1402; Ca2; De2; De4; 
Do3 ; Ek2; Fa3 
Indinup 1 39,565 2.7 A n ;  13e1; Be2; Bo2; 
Bo4; Ca2; Ca4; Ca6; 
Cbl ;  De2; De5; Dk5; 
Ek2; Pa5; Nol ;  Tn2; 
Up2; Up4 
Be3; Bo2; Cb3; De3; 
Jpl 
1 
Tarwonga 3 16,405 1.1 Ca3; De3; Dk4; Fa2; 
Fa5 
Ca2; Ca6; De2; Fa3; 
Tn2 
Warup 3 
i t 
24 560 i , 
; 
117- Ca2; Ca3; Ca4;.De2;., 
, beS; Dk2; Do2; Jpl; 
No5; Tnl ;  Wb2; Wb3 
, De3; De6; Fa3 ' 
Red deep sandy 
duplex 
Lowdon 10,175 07 Ca3; De3; Fa2; Fa3; 
Up3 
De8 
Lowdon 1 370 , 03 De2 ' Do3 
Lowdon 2 3,410,7 0,2i Do2; Wb3 ..Dk3; Wb2 
Lowdon 3 , 1 3,985 0.3 Dt2 ' 
Red shallow sandy 
duplex 
Lowdon 4 ' 11,575 0,8 Ca2; Up2; Up3 Ca3; Dk3; Dt1; Fa2 
Winspear 1 1,740 0.1 Kk3dd; Up3 Eld 
Yellow/brown deep 
sandy duplex 
Malebelling 1 3,750 0.3 
! 
Bv_NVV3; Bv_NAVg; 
Bv_NWs; Eu_DM; 
Eu_DMi; Eu_SD 
liv_BR; By NI,V4; 
Bv_NWf; D-p_DW; 
Eu_DMs; Eu DMs; 
Eu LK; Eu_ad; 
EuILKu; Eu_Sdi; 
Eu_SDs 
i 
I 
I 
' 
Tarwonga 2 5,345 - 0:4-- -Wb3 : •  , 
Bol ;  Ca3; De2; Fa3 
SHALLOW SANDS _ 
' 
Pale shallow sand Kauring 1 
--- . 
, 4 710 1,.0,3
--;- - — 
Bois; Cals; Deis;  
-Dk6i; Dols;  -Ekls; - 
Kkls 
Ca  
; Ekl ;  Wb2 
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Sell Group Soil Series ' Area 
(ha) 
_ 
% of 
survey 
>5% of  m a p  unit <5% o f  m a p  unit 
DEEP SANDS ' 
, Brown deep sand 
(gritty,, on 
weathered granite) 
- 
Boyaminning -18,435 1.3 Bo3; Ca3; De2; De3; 
Do3 
Bo2; De8; Do2; Fa2; 
Up3; Wb2 
. Boyaminning 1 9,475 0.7 Ca3; Dt2 Ca2; Wb3 
Boyaminning 2 3,680 0.3 Fa3 De4 
Brown deep sand 
(alluvial) 
Dudinyillup 1,015 0.1 Bv_CP; Eu_QUv Bv_GW; Dp_HS; 
Eu_LKd; Eu_LKk; 
Eu_LKu; Bv_NWf; 
Dp_PNd 
Yowangup 20,105 1.4 
_ 
A n ;  Ar3; Ar4; Be3; 
Be4; Bolw; Bo4w; 
Ca2s; Ca5; Ca6; Ca7; 
Cb4; Cb5; Cb6; De6; 
De7; Dk5w; Dk7; 
Fa5; No4 
Ar2; Bel ;  Be2; Bol; 
Bo4s; Ca2; Ca4; Cb2; 
Cb3; Dk5; No3 
' Yowangup 1 3,615 0.2 Be3; Be4; Ca2s; Ca7; 
De7; Dk7 
Ca6 
Yowangup 2 1,975 0.1 Bo4; Bo4s; Ca2s; 
De7 
. , Gravelly pale deep 
sand 
- , 
, 
- ' 
,Kauring 
, 
20,500 1.4 
- 
_ 
Bols; Cal; Cals; 
Cb6; D e l ;  Deis; 
Dk2i; Dk6f; Dk6i; 
Dol ;  Dols; 
Dp_DWs; Ekl ;  Ekls; 
Eu_QUs; Eu_SDs; 
Pal;  Jpls; Kkldg; 
Kkls; No5; No5s; 
Upl ;  Wbls 
Bv_BR; Bv NYVf; 
Bv_NWs; Ca4; De2; 
Dk l ;  Dp_DW; Dp_HS; 
Dp_MH; Dp_PNd; 
Dp_PNu; Dp_WG; 
Eu_DM; Eu_DMi; 
Eu_DMs; Eu_KUi; 
Eu_KUw; Eu LK; 
Eu_LKd; Eu=1_,Kk; 
Eu_LKu; Eu_QU; 
Eu_QUv; Eu_QUw; 
Eu_SD; Eu_SDi; Jpl; 
Wbl 
Pale deep sand 
- 
F. 
'Kauring 2 ' 6,365 
, 
0.4 Bol ;  Bols; Cals; 
Dels;  Ekls; Jpls; 
Kk l s ;  Wbl ;  Wbls 
Ca2; Jpl 
Leecherup 
_ 
,I 
, 
, 
H 
1,730 0,1 Eu LKd; Eu_QUs Bv_BR; Bv CP; 
By 13 _NWf; —v_NWs; 
Dp_DW; Dp_DWs; 
Dp_HS; Dp_MH; 
Dp_PNd; Dp_PNu; 
Dp_WG; Eu_DM; 
Eu_DMi; Eu_DMs; 
Eu_KUi; Eu_KUw; 
Eu_LK; Eu_LKk; 
Eu_LKu; Eu_QU; 
Eu_QUv; Eu_QUw; 
Eu_SD; Eu_SDi; 
Eu_SDs 
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Soil Group Soil Series 
s „-, 
Area 
(ha) 
% o f  
, 
; (sur,vey 
, i 
5(Yo o f  m a p  uuit! , 
<5% of  m a p  uuit? ; 
Pale deep sand Ravenscliffe 
- 
(.• . 
6,975 
- 
, 
i 
--;,, 
• , 
0.5 
-- - 
I 
4.. 
• 
I; 
,. 
• 
Bols; Bo4s; Cals; Bv_BR; By_CP;. 
, 
Bv_NWf; Bv NWs;•-• ' 
1 a l ;  Oe4; Dki;'' 
Dp_DW; Dp,fDIA;•2' 
Dp_18;11513; Mil; 1 ' 
Dp_PNd; Dp_PNu; 
D p -  WG; Eu_DM 
Eu_DMi; Eu. J ) M s ;  ' 
Eu_KUi;Eu'LKUIXT;'1 
. Eu_LK; Eu_LKc1/,'' 
Eu_LKk; Eu_LKu; 
_Eu_QUv; Eu_QUw; 
Eu_SD; Eu SDi; 
Eu_SDs; Wb- 
-035; D e l ;  Deis, 
IDicti; bk4;`-1561 
Ekls; Eu_QUs; 
Kkls. ' , .*5; W b l a  
_ _ 
, 
- -- 
f „ 
Yellow deep sand Jarrahwood 
• 
A,M-5 
I '--(1`...; ` 
•' 
; •• 
0.2 
' 
Bv_NWs; Dols; 
Dp_DWs; Eu_DMs; 
Eu_DMs; Eu_QUs; 
Eu_SDs; Kkls 
, 
' Dol ;  Dp_DW; Dp_WG; 
Dp_MH; Dp_PNd; 
Dp_PNu; Ekl; 
Eu_DM; Eu_DMi; 
kk ldg ;  Wbi.; Wb2 
Katterup 
I 
;;'-j 
- 
` 2,185 
•. 
• 
al • Dp_DWs; Eu_DMs 
, , 
. 
. 
Bv_NWs; Dp_DW; 
, 
Dp_MH; Dp_PNd; 
Dp_PNu; Dp_WG; 
r 
Eu_DM; EuLDMi; - 
'EuSbs 
SANDY EARTHS, . or: 
; ; • 
Yellow sandy earth Goldfields 
; 
1 2,95 
! , 
‘ 
0.2 
1 
Dp_DWs; Eu_DMs; 
Eu_Lkk; Eu_SDs 
i 
Bv_BR; Bv_NWs; ' 
Dp_DW; Eu_DM; 
Eu_DMi; Eu_LK; 
Eu_LKd; Eu_LKk; 
u_LKu 
LOAMY DUPLEXES • 
Alkaline grey 
shallow loamy 
duplex 
Peterson 15,095 LO Cb2; Cb5; Do2; Dt3; 
Dt4; Ek2; Ek3; Kk4; 
Nol  ' 
Cb3; De6 
Peterson 1 . • 
(7,305- 0.5T- .Ca4; Cb1; Tnl ;  Up2; • 
Wb5 
_ Dt2 . „ • 
, 
Peterson 2 ,255 
' 
02 Cb1; Cb4; I n 2  
• 
, ;;;• • ' 
Warren 4,565 03 A n ;  Ar3; Cb2c; 
Cb3c; ,Ek3; Tn2; 
Wb5 ' 
Ar2; Bel ;  Be2; Tnl 
, 
Alkaline red 
shallow loamy 
duplex 
Winspear 21,340 1.5 Do2; Do3; Dt2; Dt3; 
Dt4; Ek2; Tn2; Wb3 
be2;  De3; Up2; Wb2 
, 
Brown deep loamy 
duplex 
Beelerup 2,450 0.2 
1 
; 
Bv_BR; Bv_NW3; 
Bv_NWf; Bv_NWg; 
Eu_LIcd 
Bv_NW4; Bv_NWs; 
, DW; Dp_MH; Eu_DM;; 
Eu_DMi; Eu_LK; ' 
Eu_LKk; Eu LKu; 
u_SD; Eu_S-Di 
; 
Beelerup 2 4,495 0.3 Dk3; Dk3p; Jp3; 
Wb5 
Fa2 
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Snil,Grottp Soil Series Area 
(ha) 
% of 
survey 
>5% o f  m a p  unit < 5 %  o f  m a p  unit 
Brown deep loamy 
-duplex- - 
,. : 
_ 
, • 
• 0 
;/,. , i 
, 
, 
„ 
v 
Brockman 
.c.o 
2,370 
„ 
0.2 
- - 
, 
Bv_BR; Bv_NW3; 
Bv NW4; Bv_NWf; 
BviNVVg; Bv_NWs; 
Dp_DW; Dp_MH; 
Eu_DM; Eu_DMi; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu LKu; 
Eu_SD; Eu_S-Di 
o ro• 
, 
Mulukine 1 2,620 0.2 
- 
Bv_NW3; Bv_NW4; 
Bv_NWf; Bv_NWg 
Bv_BR; Bv_NWs; 
Dp_DW; Dp_DWs; 
Dp_MH; Eu_DM; 
Eu_DMi; Eu_LK; 
Eu_LKd; Eu_LK1c; 
Eu_LKu; Eu_QUw; 
Eu_SD; Eu_SDi 
Grey shallow 
, loamy duplex 
Kibbleup 16,215 1.1 Ca2; Ca4; Ek3; Up2 Bo2; De6; Ek2; Fa2; 
Up3; Up4 
'Kibbleup 1 2,670 0.2 Tn2 ' De4; Wb2 
Moodiarup 4,240. 0.3' 1Bo4; Dk5 Do3 ; Ek2; Ek3; Tn2 
Moodiarup 1 2,595 0.2 Wb4 ' Ar2; Bo2; Kk3dd; Up2 
,. Red d e e ,  P lOamy , , . duplex 
- - -• - - 
Hensman 9,505 0..7 
, 
De3; Dk3; Wb3 Ca2; Ca3; De8 
, Hensman A - 3,230 Q.2, , 
Fa3; Jp2 Do3 
Red shallow loamy 
, duplex f' , 
. . _ _ _ _ 
t s 4 t 
Four Acre: 
- - 
, . 2;290- , .. , 
0.2 .1. 
, 
7 
_. 
De3; Dk3; Fa3; 
Dp_HS; Jp3; Eu_LK; 
Eu_LKd; Bv_NW3; 
Bv_NWf; Bv_NWg; 
Bv_NWs 
Muradup 22,330 1.5 'Bo3; Ca2; Ca3; De2; 
Dk3; Dk3p; Fa2; Jp3 
Bo2; Ek2; Fa3; Tn2; 
Up2 
Muradup 1 4,515 6.3 Do3; Fa3 VVb2 
Yellow/brown i‘if „ 
shallow loamy 
duplex 
_ 
J :! 
. 0 i - 
j ,  
, . 
f 4 
, . . .. 
, c, 
- -- 
_ 
Beelerup 1 
A; 
1,210 0:.1 Bv_NW3; Bv_NW4; 
Bv_NWf Bv_NWg ; 
Bv_NWs; Eu_DMi; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu 
Cundinup 2 555, ) , 
Q2 Bv_NW3; Bv_NW4; 
Bv_NWf; Bv_NWg; 
Bv_NWs; Dp_MH; 
Eu DM; Eu_DMi; 
EuiLK;  Eu_LKd; 
Eu_LKk; Eu_LKu; 
Fa2; Jpl 
Cundinup 3 1,970 0.1 Fa4 Dk5; Fa3 
, ' Mervyn_ 1, ' ' 350 ' <0.1 Bv_GW; Dp_HS 
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Soil Group Soil Series ' ' ' Area 
(ha)tvOr_ 
% of ' 5 %  o f  m a p  unit n<5% 
_ 
of  i t i  i l i a  ' 
i 
LOAMY EARTHS 
Brown loamy earth Brookhampton 
_ 
2,160 
, 
0.1 
, 
- 
Bv_NW4; Bv_NWg 
, 
1 
, 
• 
Bv_BR; Bv CP 
13 
; 
Bv_NW3; -v_NWf; 
Bv_NWs; Dp_DW; 
Dp_MH; Dp_PNd; 
Eu_DM; Eu_DMi; 
Eu_LK; Eu_LKd; 
Eu_LKk; Eu_LKu; 
Eu_SD 
Brooklands 1,540 0.1 Bv_NW4 
- - - 
By BR; Bv CP; 
13 BvINW3; -v_NWf; 
13v_NWg; Dp_DW; 
Dp_MH; Dp_PNd; 
Eu_DM; Eu DMi; 
Eu LK; E u I l c d ;  - , ' EuiLKk; En; 'Lkli ' 
Eu_SD 
Paynedale 
, 
____ 
_. ,,,\l 
, , 
0,- 
. 
,...,..:1 c 
! 
. 
' 411., 
.._,... 
•I 
- iii:CP - : 
.., 
' 
,. 
_ .  . . . .  . r ,„,„t• 
- ' - - — - --Op:HS; 
, at; [Pr- . 
_ 
Bv_BR; Bv_GW; 
, 13v_NVV4; Bv_NWg; , 
Dp_PNd 
t • • • • • e ,' Eu_LK;'Eu_EKd; 
Eu_LKk; Eu_LKU' ' f ' ' '  ' 
Warren 1, ,.T_.4,8.75 0.31 ' 1-5t4; No l ;  No'2' ' ' _ 
i Do2; Dt2;.Up2 _ . _ , 
Calcareous loamy 
earth 
Filmer 13,930 LO 
, 1 
DO2; 1504; D t ;  6 6 '  ' 15°3; 'Eki; ' 2;i_; 
Up3; Wb3 
Warren 2 2,180 0,1 Cb2c;,Cb3c; Kk3sd; 
Tnl 
b2; Cb3; Ek3 
Friable red/brown 
loamy earth 
Ferguson . ) :' ,, 
;), Ji_ 
---, - 
, 
615i- 
Ai 3 
, 
<0.1, 
., 
F' 
, ' 
sBy-_NW4 1 , 
1 ,.„.. 1: Is 
.. _ _ ___Eu_,LKu; 
$v_NW3; Bv_NWf; , Bv_NWg; Dp_MH; : 
Eu_LK; Eu_LKd; 
' Eu_SD; _ . _  _ 
. Eu_SDi(, ),:l., 
Ferguson 1 930 
_ 
d.1 
1 
! 
_ _ 
Bv_NW4; Bv_NWg 
_ - 
., 13v_NAO;'131) 1<ii;s1/, 
, Dp_MH; Eu_LK; k; 
Eu_LKd; Eu_LKu; 
_Eu_SD; Eu_SDi , 
Ferndale 570 ! 1 <0.1 ' Bv_NW4 s''t)' Bv_NW3; Bv_NWf; 
Bv_NWg; Dp_MH; 
Eu_LK; Eu_LKd; 
Eu_LKu; Eu_SD; 
Eu_SDi 
Ferndale 1 8,800 0.6 Dk3; pk3p Ca2; De3; Do3; Fa3 
CRACKING CLAYS1).1- _ 
t 
Hard cracking clay Beynon 7,570, 
- 
0. Cb2c;,Cb3; Cb3c; , f` 
Cb4; Dt3 
T Cb2 
Filmer 2 990 0.1 Ek4 Do3; Ek2; Up3 
Self-mulching 
cracking clay 
Filmer 1 4,485 0.3 Do3; Dt2 De3; Up2 
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Appendix 2 Botanical species 
BotanicaLand common names o f  plantrspecies found in the s u r v e y  a r e a  a r e  listed below. 
Botanieatname Common-name, Bbtankangthec Common name 
Acacia acuminata am 
Acacia saligna golden wreath wattle 
Agonis flexuosa peppermint 
Allocasuarina hue geliana rock sheoak: 
Allocasuarina humilis low sheoak k‘i 
Banksia attenuata slender banksia 
Banksia grandis bull banksia 
Banksia littoralis swamp banksia 
Banksia prionotes acorn banksia 
Callitris sp. native pine 
Casuarina obesa swamp sheoak 
Dryandra nivea ground dryandra 
Dryandra sessilis parrot bush 
Dryandra sp. parrot hu§li. „ 
Eucalyptus accedens ,powdernark wanFloo 
Eucalyptus astringens brown mallet 
Eucalyptus calophylla marri 
Eucalyptus calycogona sqUare-fmited mallee 
Eucalyptus celastroides snap and rattle 
Eucalyptus decipiens red heart 
Eucalyptus drummondii ' Drumniond s guilt 
Eucalyptus eromophila sand mallee 
Eucalyptus falcata silver mallee 
Eucalyptus foecunda Fremantle mallee 
Eucalyptus gardneri blue mallet 
•; 
Eucalyptus globulus Tasmanian blue gum 
Eucalyptus incrassata ridge-fruited mallee 
Eucalyptus longicornis red morrel 
Eucalyptus loxophleba York gUm 
Eucalyptus marginata jarrah 
Eucalyptus occidentalis flat-topped yate 
Eucalyptus patens blackbutt 
Eucalyptus platypus moort 
Eucalyptus redunca 
Eucalyptus radis„.., flooded gum 
Eucalyptus salmonophloia salmon gum 
Eucalyptus tratiseontinentalis redwood 
;Eucalyptus wandoo wandoo 
rxocarposxrphyllqr centipede bush 
.Gastrolobium pp. poison bushes 
Hakea incrassata harsh hakea 
Hakea preissii needle tree 
, Hakea prostrata rough hakea 
, Rath' 'iyiria 
H616.scfrcth sp. samphire 
Thordeani geniculatum barley grass 
Hordelem,Sp. • • 
barley grass 
J,acksonia furcellata, ,r 
Jacksonig,sternbergiana stinkwood 
funcus ,sp. , 
rushes 
Leptospermum erubescens . tea-tree , • :) Melaleuca cuticularis salt-water paperbark 
„ . Melaleuca preiksiana paperbark 
MelaieuearhaphiOPhylla 
tea-tree 
Melaleuca viminea mohan 
Nyytsig/19,0by11dq.,: Christmas tree 
.Paspa/um distichum salt water couch 
Persoonia snotty gobble 
Persoonia sp. snotty gobble 
, Pinus pinaster maritime pine 
Pteridiain .esculentum bracken fern 
S a m p h i e s p . " . r  '''(; samphire 
Santalum .'spicattan ' sandalwood 
TernpletOnia sulcata ' • centipede bush 
Xanthorrhoeq preissii blackboy 
Xylomelum qngustifolia woody pear 
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Appendix 1.et LaboratitilyzariAysts Of soils 
Samples o f  the most commonisoil types Werc'subinittect fdrlihysical .andchemidahanalysis-by 
the Chemistry Centre o f  W e s t e r n A u s t f a l i F o r  descriplioniaf analytical methods;.socv.-J,Rit;-`j 
Overheu et at. 1993 p. 93. AbbreViatiniis'n'ed in the tables are a•S follows: ' ' ' " "  • 
1.;• 
Al (CaC12) 
CaCO3 
CEC 
Exchangeable cations 
,per. 
Aluminium (A1), extraCted in 0.01M,Ca% 
Calcium carbonate, sOluble in dilute ;ibid." 
CationtEXClinge npactty 
Al Aliumnium 
Ca Calcium 
Mg Magnesium 
Mn 
., Mannese 
, 
Na Sodiutn 
.1. . P .  •.• 
• ;• ' 
it • f 
( A l i  • 
.• -.:f2:! 
Three methOdS'Were'tised depending ;hit thesbi l  pH 
a. SOil"plf extracfed'inUili4il4C1151-1 7.0 • , 
b. Soil pit <6.5; extracted in 0.1M BaC12- 
1' • 
• 
1'. ' > " . 1  .•.:10 '.1:' 
C.  Soil p H  >8.0, extracted in 1M NH4C1 p H  8.5 
,..., It'q, •, .0%3 
EC (1:5) Electrical conductivity (1:5) at 2 5 ° c , .  
,, , 
l ' '  ' . ' 1 . 1 1 .  • ) i,s 
K (HCO3) Potasslum extracted in 0.5M NaHCO3 ( . 1 : J ) ,  
. i me% milliequiyalents per cent (milliequiyalents,per 100 g of  soi1))*,'.),-. ,k, AC: 
mL/g millilitres per  grgirn ,,,, •:-.-,E, ;.1 l i  4:4 
' - : , • ,  I v  -' 
ITIS/111 milliSiern\this p6t I l ia& ; , ;V ',Pt -.1.,.:,/!i -‘, 
Org C W/B orgiiiC'earbini,Vall'cleY and Aldeferhkficid'-' 
, , , , P HCO3 Phosphorus, eXtracted in  0.5M NaHCOAI _I100) 
" ; ! ) . . ,  f,-.1'-: I.I'lq1; I „ r  0 1 .  • / , ,  . .  l;, 
P PRI Phosphorus Retention Index 
. n h - r  - , Li :1-,.,,I.'.fl :,‘ , ,-,11,,..1. .,,,,:-.1 P Total Phosphorus, total 
, 1‘.: k is,•rvr‘... 
Particle size analysis Separation o f  particles less than 2 mm, ln nianwer  1.1rvAr 
p H  H20 1:5 p H  measured in water ! ,-'.1.-1 
p H  CaC12 pHtneasuredin 0.01M CaC12 iy,rit it: i.1 ,11 %1.. : W i l l ,  :.13 
ppm pattS Per rilillion 0``0. • 1: .! z 
1 x .,,, , .‘1 ,t , t• ,A..r.v.....; 
N Total NitiWieii,'•tot.l' 
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4sPcf Resources Series Reports 
No, 1. Land capability assessment methodology for rural-residential development and 
associated agricultural land uses (1989) 
No. 2. Land capability study o f  the shires of  Mandurah and Murray (1989) 
No. 3. Darling Range rural land capability study (1990) 
No. 4. Geraldton rural-residential land capability study (1990) 
No. 5. Busselton, Margaret River-Augusta land capability study (1990) 
No. 6. Land capability study for horticulture in the Swan Valley (1991) 
No. 7. Soils of  the Mount Beaumont area (1996) 
No. 8. Esperance land resource survey (1993) 
No. 9. Land resources study of  the Carnarvon Land Conservation District and part of 
Boolathana Station, Western Australia (1992) 
No. 10. Soils and landforms of  the Manjimup area (1992) 
No. 11. Land resources of  the Northam region (1993) 
No. 12. Land resources of  the Bencubbin area (1995) 
No. 13. Geraldton region land resources survey (1996) 
No. 14. Wellington-Blackwood land resources survey (1996) 
No. 15. Soil assessment of  the West Gingin area (1996) 
No. 16. Katanning area land resources survey (2000) 
Maps accompanying these reports can also be purchased separately. 
Other land resource maps 
Land Resources o f  the Peel-Harvey North Region 
Land Resources o f  the Peel-Harvey South Region 
Maps and reports are available from 
Agriculture Western Australia 
3 Baron-Hay Court 
South Perth W A  6151 
Some copies are also held in local offices. Credit card sales can be arranged by telephoning 
9368 3710. 
Additional publicationS cOvering other patts of  the south- esternugricultural areas will be 
available shortly. 
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SOIL/SOIL-LANDSCAPE MAPPING 
IN SOUTH WESTERN AUSTRALIA 
PERTH 
Sunbury 
1 
arming area 
and resour 
survey 
Albany 
Status at January 2000 
Katanning Land Resources Series No. 16 
Other Land Resources Series reports 
Land Resources Surveys in progress 
Land Resources 'Surveys completed by other organisations 
Area not yet surveyed 
Boundary of agricultural area 
Land Resources Report series 
(See full listing inside) 
2 Land capability study of the shires of Mandurah and Murray 
3 Darling Range rural land capability study 
4 Geraldton rural-residential land capability study 
5 Busselton-Margaret River-Augusta land capability study 
6 Land capability study for horticulture in the Swan Valley 
7 Soils of the Mount Beaumont area, Stages I and II 
8 Esperance land resource survey 
10 Soils and landforms of the Manfimup area 
11 Land resources of the Northam region 
12 Land resources of the Bencubbin area 
13 Geraldton region land resources survey 
14 Wellington-Blackwood land resources survey 
15 Soil assessment of the West Gingin area 
16 Katanning area land resources survey 
9 771033 167169 
